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ABSTRACT 
The Author brings forth principles and theory of primary and secondary free trading 
markets for non-scarce goods and services operating on principles of supply, demand and 
price discovery, and postulates that such markets can exist and contribute to the 
advancement of society and the world economy. Advances in science and technology 
have enabled digital duplication and the distribution of electronic content, and opened 
new pathways of doing business, but have also enabled illicit activities in digital goods, 
namely digital theft and piracy. An extremely low cost of copying, in a trivially short 
amount of time, has made digital copies of creative works practically non-scarce, thus 
destroying the equilibrium of supply and demand. As the majority of digital goods are 
currently sold and distributed on the Internet through retail outlets, which dictate prices 
and restrict users through monopolistic terms of use agreements, the rights of creators 
supersede the rights of consumers. Existing copyright laws serve as a legal basis for such 
operation of the markets. There are no pre-existing, legally operating secondary trading 
markets for digital goods, and primary markets do not utilise competitive price 
discovery, as only the copyright owners are entitled to set arbitrary trading prices. There 
is no pre-existing scientific framework for the operation of free trading markets for non-
scarce goods to serve as a model for establishing electronic trading exchanges, for digital 
goods in particular, and non-scarce goods in general. This thesis provides a theoretical 
framework of free trading markets for non-scarce goods and services, as well as 
examples of practical applications for the theoretical framework in electronic commerce 
of digital goods and services. A software simulation of a free trading market for non-
scarce goods, operating on the principles of this theoretical framework, is also provided. 
The applied theoretical framework is intended to create equitable trading of digital goods 
in a free market environment, provide a remedy for the growing piracy of digital goods, 
and enable investing in commoditised creativity, in a manner similar to investing in 
stocks or commodities. 
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TERMINOLOGY 
Artificial scarcity – A scarcity which has been artificially created and imposed on goods 
or services which otherwise are abound or less scarce. Definition developed by the 
Author based on the works of Cox (1998); Tucker & Kinsella (2010); Vanguard (2014). 
Bilateral artificial scarcity – An artificial scarcity which binds sellers, as well as 
buyers, by a set of predetermined rules/constraints which are enforceable within a 
market. Definition developed by the Author. 
Creative content – A result of work of authorship directed toward an audience and 
delivered through a medium of expression. Definition developed by the Author based on 
U.S. Copyright Act (1976); Vanguard (2014). 
Commoditized non-scarce goods/services – Non-scarce goods/services that have been 
limited in supply and can be traded based on principles of supply, demand and price 
discovery. Definition developed by the Author based on the works of Smith (1776); 
Marx (1867); Vanguard (2014). 
Copy / Copyrighted good / Copyrighted work – An embodiment of a work of 
authorship in a tangible medium of expression, from which it can be viewed, perceived, 
or otherwise communicated for a period of more than transitory duration (U.S. Copyright 
Act, 1976). 
Data compression – The process of reducing the size of data payload while maintaining 
the same, or substantially the same, content of the data payload, often used to reduce file 
size for electronic transmission or storage. Paraphrase of the work by Hemmendinger 
(2018). 
Digital good / Digital product / Digital content – A digital instance of creative content 
which can be electronically transferred. Definition developed by the Author based on the 
work of Streamlined Sales Tax Governing Board (2007); Vanguard (2014). 
Digital service – An action rendered by digital means on an analogue or digital input 
producing a digital result. Definition developed by the Author. 
Electronically transferable instance – An instance of a work of authorship which can 
be electronically transmitted from a first location to a second location and copied, 
viewed, perceived, or otherwise communicated, at the second location. Definition 
developed by the Author based on the U.S. Copyright Act (1976); Vanguard (2014). 
Experimental trading exchange (ETX) – An electronic exchange, developed and 
implemented by the Author, where artificially scarce digital goods can be sold, resold 
and traded on principles of supply, demand and price discovery. Definition developed by 
the Author (Vanguard, 2014; 2018a). 
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Free trading market – A trading market which, although constrained by rules, laws or 
other factors, operates on general principles of supply, demand and price discovery. 
Definition developed by the Author based on the work of Smith (1776); Vanguard 
(2014). 
Instance (of a work) - An embodiment of a work of authorship in any medium of 
expression, from which it can be viewed, perceived, or otherwise communicated (U.S. 
Copyright Act, 1976). 
Less scarce / more scarce – A good or service which has been scarce, but due to 
specific circumstances or intervention, the resulting level of supply of the good or 
service has increased or decreased. Definition developed by the Author, based on the 
work of Cox (1998); Vanguard (2014). 
MP3 – A loss-tolerant data compression and transport format for digital audio 
(Finlayson, 2008). 
Non-scarce service – A service which has time and cost of rendering so low that it can 
be considered as practically abound (some electronic services might be considered as 
practically not scarce. Definition developed by the Author based on the work of 
Loebbecke & Huyskens (2007); Vanguard (2014). 
Phonorecord – A material object in which sounds are fixed by any method, now known 
or later developed, and from which the sounds can be perceived, reproduced, or 
otherwise communicated for a period of more than transitory duration (U.S. Copyright 
Act, 1976). 
Scarcified (good/service) – A good or service which has been subjected to the process of 
artificial scarcity. Definition developed by the Author. 
Uncommoditised non-scarce goods/services – Non-scarce goods/services that cannot 
be traded based on principles of supply, demand and price discovery. Definition 
developed by the Author based on works of Barnes (2007); Tucker & Kinsella (2010); 
Vanguard (2014). 
Work (of authorship) – A creative expression independently conceived by its creator 
(U.S. Copyright Act, 1976).  
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CHAPTER ONE: INTRODUCTION 
1.1 INTRODUCTION 
In 1719, a group of British art enthusiasts-aristocrats formed the Royal Academy of 
Music (company) with the purpose of producing and staging Italian operas at the highest 
level of musical and operatic craft. The company was formed as a joint-stock 
corporation, and the founders contributed capital to the new venture in exchange for 
shares. Initially, sixty-three patrons subscribed for the shares (Deutsch, 1955), and 
pledged to provide additional contributions as needed. This event became one of the 
cornerstones in the development of Baroque music, and enabled George Frideric Handel 
to compose and stage some of the greatest operas of the Baroque Period, including 
Giulio Cesare, Tamerlano, and Rodelinda. 
The formation of the Royal Academy of Music served not only as a tool for the 
democratisation of music production and consumption by spreading the financial burden 
and subsequent benefits among its participants, but also provided financial support for 
the composers, performers, and creators who contributed their work to advance the 
company's creative goals. Although the Royal Academy of Music was formed and 
owned by the aristocrats (Deutsch, 1955; Lees-Milne, 1986), its creative output and 
cultural contribution has been, and continues to be today, benefiting all strata of society, 
and humanity as a whole. 
Nearly three hundred years later, in spite of great scientific and technological advances, 
intelligent men and women still struggle with finding a balance between rewarding and 
funding creators, and providing fair and equitable access to creative content to the 
general public. Today, the majority of creative content is distributed over the Internet, 
and the most lucrative works are sold as digital goods through retail outlets such as 
Amazon, Google Play, iTunes, Envato, etc. These retail outlets sell digital goods directly 
to consumers at fixed retail prices (Eha, 2013) and dictate how they can be consumed 
and utilised. In almost all cases, consumers have no automatic right to resell these 
previously-purchased digital goods, and the rights of usage are also severely limited 
(Apple Media Services Terms and Conditions, 2016) to merely reproduction or rendering 
for personal use. Although some electronic outlets sell commercial usage rights to a 
limited assortment of digital goods (Adobe Stock License, 2017), the commercial usage 
rights to a great majority of digital goods must be individually negotiated, licensed, and 
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approved by the copyright owner, and in many cases such rights are not transferable 
upon subsequent resale. 
Before the advent of computers and the Internet, trading markets for creative content 
such as music, books, videos and images were based on prices shaped by supply and 
demand (Einarsson, 2016). This was made possible due to the fact that hard copies of 
creative content had a tangible form, such as paintings, sculptures, vinyl records, paper 
books, etc.  
Such tangible copies, in addition to their creative value, had intrinsic material value, 
because the cost of manufacturing and distribution of such copies was significant. For 
example, making 100000 copies of a paperback book, at 50 cents per copy, would cost 
$50000, require a substantial time to manufacture, and have a substantial weight, size 
and cost of distribution. Thus, paper books, as well as other types of tangible copies of 
works of authorship, were limited in supply. The piracy of these tangible copies was 
limited in scope, because any act of illegal duplication and distribution also involved 
considerable costs, thus illegal tangible copies were also limited in supply.  
The consumers who legally purchased the tangible copies of creative works were legally 
able to resell them, which provided for the existence of free trading markets. Consumers 
also had a financial motivation to protect their tangible copies from piracy and theft, 
because such copies had intrinsic value, as well as secondary market resell value. 
The advent of computers and the Internet, and specifically the invention of digital 
copying and electronic transfer of creative works, subsequently fortified by a high ratio 
data compression (Witt, 2015), upset the equilibrium between supply and demand 
(Loebbecke & Huyskens, 2007), (Einarsson, 2016). Today, making 100000 electronic 
copies of a book and then distributing them over the Internet can be accomplished at a 
virtually infinitesimal cost, and in an ignorable short amount of time.  
Collectively, modern home computers across the globe can make enough electronic 
copies to supply virtually any demand and distribute the copies over the Internet at 
virtually no cost to the distributors, thus making electronic copies of creative content 
unlimited in supply. Such ease of copying and distribution, combined with the lack of 
financial motivation to protect digital content, fosters massive digital piracy of films, 
music, and software, which is forecasted by Frontier Economics (2017) to reach      
$384-$856 billion by 2022.  
3 
 
To combat this situation, copyright owners resorted to lobbying for legislative and legal 
actions, such as passage of the Digital Millennium Copyright Act (DMCA, 1998), 
lawsuits (Capitol Records, LLC v. ReDigi Inc., 2013, 2016), and worked with law 
enforcement in various countries to file criminal charges (Interpol, 2017; Reigel, 2005), 
seize assets, and initiate international extraditions of infringers (Ortmann v. United 
States, 2017; U.S. Department of Justice, 2015; Levin, Doran & Maria, 2012). These 
actions were intended to establish legal boundaries and discourage and prohibit 
consumers from transmitting, exchanging, and reselling digital copies of creative 
content. Such actions have had a positive impact on curtailing piracy, but an adverse 
effect on law-abiding consumers, by severely restricting their freedom in the primary 
markets and effectively prohibiting the existence of secondary trading markets. 
As a result of the nonexistence of free trading markets for lawfully purchased digital 
products, the social valuation of creativity is vastly different from the valuation of 
tradable assets such as stocks or commodities. The social discourse recognizes creativity 
as an important factor in scientific and cultural progress, but social practice does not 
reflect the same level of attention in the form of economic investment. 
 
1.2 PROBLEM STATEMENT 
The analysis of the discussion in section 1.1 indicates the following problems: 
1. The primary markets for digital content are virtual monopolies. 
2. There are no secondary markets for digital content. 
3. The prices of digital goods are arbitrarily dictated by the existing monopolies, 
and are not subject to free market price discovery. 
4. The theft and piracy of digital content are rampant; consumers have no 
financial motivation to protect their digital libraries, as the libraries have no 
resale value due to legal and contractual restrictions.  
5. Lack of trading markets for non-scarce goods prevents the existence of 
primary and secondary economic activity associated with trading markets. 
6. Society does not view or value creativity as an economic commodity, and 
consequently, creative sectors are deprived of certain economic advantages 
and investment, which are normally present in commodity markets. 
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7. There is no theoretical framework for creation and operation of free trading 
markets for non-scarce goods in general, and digital goods in particular, and 
the principles of operation of such markets are unknown. 
 
1.3 RESEARCH QUESTIONS 
Identification of the problems leads to formulation of the following research questions: 
1. What are the principles and theoretical framework for creation and operation 
of free trading markets for non-scarce goods in general and digital goods in 
particular? 
2. How to create and operate in practice primary and secondary trading markets 
for digital goods, based on forces of supply, demand, and price discovery? 
3. How to return back to consumers a right to lawfully resell digital goods? 
4. How to reduce online piracy through the financial motivation of consumers? 
5. How to transform creativity into a viable economic commodity and enable 
organised investment into creative sectors, and thus enable primary and 
secondary economic activities associated with the production and trade of 
digital goods as commodities? 
 
1.4 RESEARCH AIM AND OBJECTIVES 
Since digital goods are a subset of the superset of non-scarce goods, and because the 
literature on the subset is much richer than on the superset, the research will focus its 
analysis on digital goods in particular, and then the inquiry and findings will be 
extrapolated onto the superset of non-scarce goods in general.  
The statement of problems and research questions, and particularly the nonexistence of 
free trading markets for digital goods and lack of a framework that could provide the 
theoretical foundation for building and operation of such markets, gives the research 
context for deriving its aim and objectives. And from this context, the aim of the research 
is to discover a theoretical framework for creation and operation of free trading markets 
for non-scarce goods in general, and digital goods in particular.  
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To achieve this aim, the research will have the following objectives:  
 Performing literature review to better understand the problems and shortcomings 
of current markets for non-scarce goods and, based on data from the literature, 
constructing an initial theoretical framework reflecting the current markets for 
non-scarce goods. 
 Using grounded theory to discover principles and theories governing the 
operation of free trading markets for non-scarce goods, which would overcome 
the shortcomings of the initial theoretical framework and alleviate the limitations 
of pre-existing markets. 
 Constructing a theoretical framework of free trading markets for non-scarce 
goods based on the new principles and theories derived from the application of 
grounded theory. 
 Developing and deploying a software simulation of an electronic market for free 
trading of digital goods and testing the newly constructed theoretical framework. 
 Applying the newly-developed theoretical framework to formulate a new 
business process, and filing a patent application claiming the new process. 
 
1.5 SECTION CONCLUSION 
The analysis of the state of the market for digital goods presented in section 1, and 
identification of associated problems and research questions, all justify the need for 
research in this area and call for theoretical and practical inquiry into potential solutions 
to the presented problems. While the aim of this research is theoretical in nature, the 
objectives have practical components in the form of a software simulation of a free 
trading market for digital goods, and formulation of new business processes for free 
trading of digital goods. It is anticipated that both the theoretical and practical 
components will support each other, that the theoretical framework will serve as a 
foundation for implementation of the practical components, and that the practical 
components will provide an experimental platform with which to test the boundaries of 
the theoretical framework. 
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CHAPTER TWO: CURRENT STATE OF KNOWLEDGE 
2.1 CURRENT STATE OF KNOWLEDGE 
The current state of knowledge pertaining to markets and commerce of non-scarce goods 
is primarily based on research in the area of commerce of digital goods. The research in 
this area mainly focuses on exploring the operation of retail commerce; however, only a 
few writers and scholars (Downes, 2013; Vanguard, 2014; Musiani & Peserico, 2014) 
have researched economic and interdisciplinary issues pertaining to the creation of 
secondary trading markets for digital goods. In contrast, a raging battle is currently being 
fought on the commercial and legal sides of exploitation of digital content, with players 
including private and public companies, inventors, entrepreneurs, courts, government 
organs, legislature, lobby groups, private and public membership associations, and other 
entities directly or indirectly associated with the consumption, utilisation, and 
commercialisation of digital goods. The most recent episode in the legal battle prompted 
multiple notable organisations and law scholars to file briefs, and vigorously argue 
various aspects of resale and distribution of digital content (Docket for Capitol Records, 
LLC v. ReDigi Inc., 2017), engaging in heated legal arguments. 
To fully understand the factors behind markets and commerce of non-scarce goods in 
general, and of digital goods in particular, an interdisciplinary approach is necessary, 
involving, among others, areas of business, technology, psychology, economics, 
electronic commerce, and law. A conflicting interest of various players involved in 
production, commercialisation, regulation, and consumption of digital goods should also 
be taken under consideration. The following literature review is intended to highlight 
some of the factors shaping and driving the trade and electronic commerce of digital 
goods, as well as potential problems pertaining to creating new markets and methods of 
consumption of non-scarce goods.  
 
2.1.1 ORIGIN OF THE THEORY OF FREE MARKETS 
In a treatise titled An inquiry into the nature and causes of the wealth of nations, Adam 
Smith (1776) presents a theory of operation of free markets based on principles of 
supply, demand, labour division, and price discovery, and illustrates how free trading 
markets contribute to the wealth of nations. Smith (1776) explains how money as a 
method of payment improves the operation of free markets and aids the process of labour 
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division, which in turn accelerates technological innovation and improves productive 
efficiency. The entire argument is set against the background of Europe’s mercantile 
system which, in Smith’s opinion, inhibits the operation of free markets. The essence of 
Smith’s (1776) work is that free markets self-regulate and operate autonomously based 
on principles of natural law, and generally do not need nor benefit from government 
regulation or intervention.  
One of the weaknesses of Smith’s (1776) work is intellectual inconsistency in respect to 
human creativity and ingenuity, and its impact on free markets. Smith (1776) praises and 
admires technological innovation and creative work (pp. 9-12), disparages government 
officials as “the greatest spendthrifts” (p. 421), and generally opposes governmental 
intervention and regulation of the market, thus denying that human creativity and 
ingenuity in the form of state governance can have a positive effect on the operation of 
the market. Yet, in spite of the critique aimed at the government, Smith (1776) outlines 
several areas where the government is allegedly needed for a harmonious operation of 
the market and the state to exist. This and other ambiguities in Smith’s (1776) work have 
led to contrasting interpretations of its meaning, ranging from that of the right-leaning 
economics of Milton Friedman (1962) to the left-leaning welfare economics of Amartya 
Sen (2009). Nevertheless, both sides agree on at least some of the economic benefits that 
free markets bring to society. 
 
2.1.2 INTELLECTUAL PROPERTY RIGHTS 
While the philosophical foundation of modern intellectual property can be traced to 
Locke (1690), the legal foundation of modern laws on patents and copyrights is often 
attributed to Venetian Patent Statute (1474), British Statute of Monopolies (1623), and 
Statute of Anne (1710). Subsequently, various writers and scholars elaborated in both 
support and opposition of intellectual property rights, with Smith (1763) being cautiously 
in favour, Spooner (1855) being strongly in favour, Rothbard (1962) being in favour of 
copyrights but against patents, and with Kinsella (2008) being entirely hostile to any 
form of intellectual property.  
Modern property rights around the world are often modelled after U.S. Copyright Act 
(1976), DMCA (1998), and U.K. Copyright, Designs and Patents Act (1988). Under 
these acts, digital goods enjoy strong civil and criminal protection. 
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The effects of intellectual property rights on economic growth and development have 
been closely monitored by various governmental and scientific organisations, and are 
generally believed to be beneficial. A recent review by the United Nations Industrial 
Development Organization demonstrated that multiple studies on this subject exhibit a 
strong correlation between intellectual property rights protection and economic growth 
(Falvey, Foster & Memedovic, 2006), particularly in the least and most-developed 
countries.  
 
2.1.3 PROPERTY RIGHTS VS TECHNOLOGY 
The invention of the printing press (De Vine, 1876) was the first technological advance 
that substantially contributed to the proliferation of unauthorised copies of literary 
works. This event bears some similarities to the digital revolution, and proliferation of 
digital copies of creative works resulting from the advent of computers and the Internet.  
In both cases, the legislative bodies around the world attempted to mitigate various side 
effects of the technological progress by means ranging from censorship, aimed at 
curtailing the proliferation of seditious works (An act for preventing abuses in printing, 
1662; NCAC, 2018), to protection of the rights of publishers and authors (Statute of 
Anne, 1710; DMCA, 1998).  
The Statute of Anne (1710) is particularly important to the discussion on copyrights, as it 
is not only the precursor of modern copyright laws around the world, but also the first act 
encompassing the key elements of modern copyrights. The Statute of Anne (1710) 
implicitly acknowledges principles of Locke’s (1690) natural law, explicitly recognizes 
property rights of authors in respect to fruits of their creative work, acknowledges 
financial harm that piracy may inflict on creators, grants the authors a specific set of 
privileges to exploit the fruits of their creative work, prescribes the payment of royalties, 
specifies the term of the copyright, provides guidelines for copyright registration, 
imposes penalties on violators, and codifies aforementioned elements in the form of a 
uniform, equitable law.  
While the key elements of the Statute of Anne (1710) can be found in all copyright 
legislations around the world (Berne Convention, 1886; Universal Copyright 
Convention, 1952), the perpetual evolution of technology continues to shape the legal 
landscape around the world.  
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Advances in technology have been one of the main factors affecting laws and legislation 
pertaining to intellectual property (National Research Council, 1993), and to a various 
degree, have influenced the U.S. Copyright Act (1976), DMCA (1998), Copyright Law 
of the United States (2016), and numerous legal decisions (London-Sire v. Doe 1, 2008; 
Metro-Goldwyn-Mayer Studios Inc. v. Grokster, Ltd., 2005;  UsedSoft GmbH v. Oracle 
International Corp., 2012; Capitol Records, LLC v. ReDigi Inc., 2013). 
 
2.1.4 EVOLUTION OF INTELLECTUAL PROPERTY RIGHTS 
The concept of intellectual property rights existed in different cultures (Suchman, 1989) 
long before Locke laid down the philosophical foundation of intellectual property in 
1690. However, the first known written code of intellectual property rights, the Venetian 
Patent Statute, was drafted in 1474, and provided a ten-year protection period for the 
exploitation of new inventions by their creators, as well as penalties for infringers. While 
Venetian Patent Statute (1474) is very basic in its scope, it clearly recognizes intellectual 
rights and potential economic benefits creative people may derive from their work.  
Arguably, it is not an accident that the seminal legal milestones in recognition of 
intellectual property rights, Venetian Patent Statute (1474), Statute of Monopolies 
(1623), and Statute of Anne (1710), all came from societies engaged in vibrant 
international trade, which greatly contributes to the exchange and spread of new ideas 
(Santacreu, 2017) around the world.  
In modern times, the invention of the Internet serves as a strong facilitator of 
international trade, and as a driving force for the exchange of ideas (Weigert, 2015). 
Therefore, it is not surprising that many new solutions in the area of dissemination and 
protection of intellectual property (Jouret & Kuhlke, 2010; Bharath, 2012; Ringewald, 
2013; Vanguard, 2014, 2018a; Harttraft & Jacobs-Meadway, 2018) are directly 
associated with the evolution of the Internet and electronic commerce.  
The impact of the Internet as a tool for global exchange of ideas has also stimulated 
academic research, and while the academic research has responded to many of the issues 
associated with intellectual property and the commerce of digital goods (Choi, Whinston 
& Stahl, 1997; Barnes, 2007; Tucker & Kinsella, 2010; Sullivan, 2016), it has not 
produced a theoretical framework of a market which would provide for the protection of 
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intellectual property rights while offering free trading of non-scarce goods and services 
based on principles of supply, demand and price discovery. 
 
2.1.5 DIGITAL FILES AS MATERIAL OBJECTS 
The U.S. Copyright Act (1976) defines “copies” as “material objects, other than 
phonorecords, in which a work is fixed by any method now known or later developed, 
and from which the work can be perceived, reproduced, or otherwise communicated, 
either directly or with the aid of a machine or device”. The law also defines 
“phonorecords” in a similar way. Therefore, in order to commit an illegal act of copying 
or  making  a  phonorecord,  one  must  make  a  new  unauthorised  “copy”  or  
“phonorecord”.  
The question of interest in respect to digital files is whether an electronic file sent from 
one computer to another and then stored on a hard drive or another electronic medium is 
a material object, and can be construed as a copy or phonorecord. In London-Sire v. 
Doe,1 (2008), the issue of copyright infringement by electronic files has been closely 
examined, and the court has issued an opinion that “any object in which a sound 
recording can be fixed is a ‘material object.’ The electronic file (or, perhaps more 
accurately, the appropriate segment of the hard disk) is therefore a ‘phonorecord’ within 
the meaning of the statute. See § 101”.  (pp. 31-32)  
The court findings were consistent with the language and definitions of copyright law, 
and have laid a foundation for future court decisions in regards to unauthorised copying 
of digital content, and specifically the decision in Capitol Records, LLC v. ReDigi,    
Inc., (2013). The decision (London-Sire v. Doe 1, 2008) indirectly affected the resale of 
previously purchased digital content, as any subsequent transfer and storage of digital 
files for the purpose of resale would be illegal, unless previously negotiated and 
permitted by the copyright owner or an authorised agent. 
 
2.1.6 DIGITAL FIRST SALE DOCTRINE  
In 2013, the Southern District Court of New York decided a case (Capitol Records, LLC 
v. ReDigi, Inc., 2013) pertaining to the reselling of previously purchased digital music 
files over the Internet. Upon review of the facts, the court found that uploading 
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previously purchased digital music files to a remote server constitutes a copyright 
violation unless the act of uploading is explicitly authorised by the copyright owner. The 
court dismissed ReDigi’s defense related to fair use and the first sale doctrine, and found 
ReDigi liable for direct, secondary and vicarious copyright infringement. Subsequently 
to the court’s decision, ReDigi shut down its service, and was ordered to compensate 
Capitol Records through proceeds from Chapter 11 bankruptcy.  
The court’s ruling, although consistent with the U.S. Copyright Act (1976), has set the 
precedence and effectively banned the existence of secondary markets for digital content 
in respect to the first sale doctrine.  
Critics of the court’s decision point out that judicial resolutions have reactive, rather than 
proactive, character, and in most cases do not address technological loopholes (Musiani 
& Peserico, 2014) created by continuous advances in electronic commerce. 
The ruling has wide-reaching consequences, due to the fact that it is not uncommon for 
the US justice system to enforce its laws through extraterritorial interventions (Doyle, 
2016), exert pressure on foreign jurisdictions to comply with the US law, and demand 
the extradition of the violators of the US laws living in foreign jurisdictions through 
extradition treaties (Ortmann v. United States, 2017; U.S. Department of Justice, 2015; 
Levin, Doran & Maria, 2012), therefore any future foreign legislations or precedential 
court rulings contravening the US law (UsedSoft GmbH v. Oracle International Corp., 
2012) will most likely be insufficient to provide a legal foundation for the existence of a 
safe and stable secondary trading market for digital goods. 
 
2.1.7 DIGITAL FIRST SALE DOCTRINE REEXAMINED   
Subsequent to the decision in Capitol Records, LLC v. ReDigi, Inc. (2013), the defendant 
has filed an appeal with the U.S. Court of Appeals (2nd Cir.) for re-examination of the 
previously adjudicated district court case (Capitol Records, LLC v. ReDigi, Inc., 2013). 
The appeal has sparked renewed interest in the topic of the digital first sale doctrine and 
resale of digital content. Multiple parties have filed amici curiae briefs in support of, and 
in opposition to, the reversal of the ruling by the district court. The most notable briefs 
included: American Library Association, Association of American Publishers, 
Association of College and Research Libraries, Association of Research Libraries, 
Internet Archive, Motion Picture Association of America, The Copyright Alliance, 
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Record Industry Association of America, and a group of twenty-four copyright law 
scholars (Docket for Capitol Records, LLC v. ReDigi Inc., 2017). 
In August 2017, the court held a hearing and accepted oral arguments from the parties. 
Particularly interesting were the comments of Judge Pierre Leval indicating that what is 
being adjudicated is the early method of resale practiced by ReDigi, contested by Capitol 
Records, LLC., and not the subsequent and improved method redesigned by ReDigi to 
allegedly avoid copyright infringement.  
In December 2018, the court issued a unanimous decision affirming the lower court 
ruling, and effectively striking down all defence arguments brought by ReDigi.  
 
2.1.8 PIRACY OF DIGITAL GOODS 
A quantitative study by Frontier Economics (2017), prepared for International Chamber 
of Commerce - Business Action to Stop Counterfeit and Piracy (BASCAP) and the 
International Trademark Association (INTA), indicates that the direct cost of 
international digital piracy in film, music, and software is estimated to reach $384-$856 
billion in 2022. Additional data obtained in cooperation with OECD/EUIPO (2016) 
indicates that the trade of counterfeited and pirated products accounted for as much as 
2.5% of the value of international trade in 2013.  
In addition to the direct cost of counterfeiting and piracy, the study also took under 
consideration the wider economic and social costs, including fiscal losses, displacement 
of legitimate economic activity, reduction in foreign direct investment, and cost of crime; 
however, no breakdown of the additional costs was presented in respect to digital piracy. 
It should be noted that the weakness of studies associated with measurement and 
forecasting of criminal activity lies in the fact that data in such studies cannot reliably be 
obtained from the participants in the criminal activity, and thus various substitute and 
speculative models have to be constructed which are affected by errors resulting from the 
unreliability of these assumptions. However, even if the scope of digital piracy (OECD, 
2009; OECD/EUIPO, 2016) is discounted, and consideration to the conservative estimate 
is given, the costs of digital piracy are still significantly high to justify a wide range of 
legislative, commercial, technological, and other defensive measures. 
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2.1.9 CONTRARIAN VIEW ON DIGITAL PIRACY 
While the negative impact of digital piracy is articulated by numerous studies (OECD, 
2009; Frontier Economics, 2017), some research presents a contrarian point of view on 
the subject. In a research paper analysing the relationship of clicks on illegal music 
websites to legal purchases of digital music, Aguiar & Martens (2013) argue that there is 
no negative impact of online piracy on legal digital music sales.  
Aguiar & Martens (2013) draw a similar conclusion to the relationship of streaming 
services to legal digital music sales, and conclude that:  
“clicks on legal purchase websites would have been 2% lower in the absence of 
illegal downloading websites... these results suggest that the vast majority of the 
music that is consumed illegally by the individuals in our sample would not have 
been legally purchased if illegal downloading websites were not available to 
them.  Our results are in line with the findings of Bastard et al., (2012) and 
Hammond (2012). Essentially these papers show that illegal music downloads 
have little or no effect on legal digital sales.” (p. 16); 
 “Our results are in line with the results in (Dang Nguyen et al., 2012), the only 
study that has, to our knowledge, analyzed the question so far. Taken at face 
value, our findings indicate that digital music piracy does not displace legal 
music purchases in digital format. This means that although there is trespassing 
of private property rights (copyrights), there is unlikely to be much harm done on 
digital music revenues.” (p. 17). 
The main flaw in Aguiar & Martens (2013) research is the set of underlying assumptions 
that one can draw conclusions as to people’s propensity to consume music from clicks on 
a website; “It is important to note that we are only able to observe the number of clicks 
on a given website and that we do not have a precise description of the individual 
behavior for each click. Rather than measuring actual consumption or purchases, our 
data therefore gives a measure of the propensity to consume music.” (p. 7). The 
speculative nature of Aguiar & Martens (2013) assumptions is representative of many 
studies related to online piracy.  
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2.1.10 EQUITY THEORY 
Adams (1963) introduces the inequity theory to explain relationships taking place in 
social exchange when participants in the exchange perceive it as not equitable. The 
essence of the inequity theory is that a person participating in a social exchange will 
attempt to remove or mitigate the perceived inequity by taking a specific action which 
depends on whether the inequity is based on the feeling of being under-rewarded or over-
rewarded during the exchange.  
In a subsequent and refined version of the inequity theory, Adams (1965) identifies two 
main modes leading to the perception of inequity as “relative deprivation” (p. 268) and 
“distributive justice” (p. 272), and outlines several potential reactions of individuals 
experiencing inequitable social exchange:  
 “Person altering his inputs” (p. 283) 
 “Person altering his outcomes” (p. 288) 
 “Person distorting his inputs and outcomes cognitively” (p. 290) 
 “Person leaving the field” (p. 292) 
 “Person acting on other” (p. 292) 
 “Person changing the object of his comparison” (p. 294) 
While Adams’ (1963, 1965) research is centred around inequity in a workplace, these 
findings seem to be valid across a much wider range of social phenomena, and the 
research is cited by Hill (2007) as one of the plausible and well-reasoned explanations of 
causes of digital piracy. The perception of inequity in respect to pricing has also been 
linked by Campbell (1999) and Xia, Monroe, & Cox, (2004) as a reason for a range of 
behaviours which may be interpreted as attempts to equalize the perception of unfair 
exchange. 
While Adams’ (1963, 1965) work is generally well-documented, it also contains several 
questionable assertions, such as “the presence of inequity in Person creates tension in 
him. The tension is proportional to the magnitude of inequity” (Adams, 1963, p. 427; 
1965, p. 283). Such assertions are not supported by any reliable, empirical method of 
measuring the so-called “magnitude of inequity”, or “tension in person”. However, in 
spite of its apparent shortcomings, the key conclusions of Adams’ (1963, 1965) research 
are convincing, as they are supported by a range of experiments (as shown in Adams, 
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1963, 1965) and grounded in qualitative findings of other researchers (Hill, 2007; 
Campbell, 1999; Xia, Monroe, & Cox, 2004). 
 
2.1.11 LOSS AVERSION 
Tversky & Kahneman (1991) presented a theory that, in a situation of riskless choice, 
potential losses and disadvantages have a greater impact on decision-making than gains 
and advantages. Their research indicated disparity “between a minimal amount that 
people are willing to accept for to give up a good they own and maximal amount they 
would be willing to pay to acquire it” (p. 1054).  
Tversky & Kahneman (1991) also indicated that buyers who had never owned a good 
would be more likely to offer a lesser amount to purchase the good than the asking price 
of sellers who already own the good. The experiments cited by their research involved 
scarce goods, which could not be transferred to another party without a loss of ownership 
by the transferring party.  
The choice of physical or scarce goods for the underlying experiments may be viewed as 
a potential weakness when considering the effects of the research on decision-making in 
reference to non-scarce goods. An external to the research observations of how owners 
of non-scarce digital goods acquire, own, and disseminate the goods may indicate that, 
due to the lack of a resale value, combined with the ability to make free copies of the 
goods, the theory of Tversky & Kahneman (1991) does not apply to the decision-making 
process in the commerce of digital goods. In many cases, buyers of digital goods give the 
goods away, without attaching or assigning any material value to them, which is 
demonstrated by pervasive mass dissemination of the goods without asking for 
compensation.  
Arguably, one factor behind the discrepancy between Tversky & Kahneman’s (1991) 
theory and mass dissemination of digital goods in real life is the inability to legally resell 
digital goods, which deprives consumers of deriving potential revenue from trading 
digital goods, thus diminishing or eliminating the perception of tangible value. Another 
possible factor behind the discrepancy is the consumers’ ability to transfer digital goods 
to other consumers while still retaining an indistinguishable copy of the goods, thus 
negating the experience of a loss.  
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2.1.12 CAUSES OF PIRACY 
The causes of online piracy are complex and include moral intensity, level of moral 
development, and equity theory (Hill, 2007). Due to the complex nature of causality, 
preventing online piracy must be composed of multiple approaches, addressing each 
group of causes. 
In a research paper, Hill (2007) presents an analysis of causes of online piracy and its 
consequences. Hill's (2007) approach is particularly interesting, as it involves a synthesis 
of three separate directions of research, involving the theory of moral development 
(Kohlberg, 1969), the theory of moral intensity (Jones, 1991) and the equity theory 
(Adams, 1963). Such a multifaceted approach provides a much richer view of the 
problem, lays the theoretical foundation for future work on the prevention of online 
piracy, and most importantly, allows for explanation of seemingly perplexing consumer 
behaviours. 
Using Hill's (2007) three-pronged approach, it is possible to explain why people of the 
same age, income, and level of education do not represent uniform propensity for piracy, 
but rather the degree of their involvement in piracy varies depending on their country of 
origin, level of social engagement, moral awareness, and interpretation of the meaning of 
an equitable exchange. 
In the context of the presented theories, Hill (2007) discusses different consumer 
behaviours in relation to consumption digital goods and presents a set of static and 
dynamic factors, which attempt to model a relationship between demand, marginal 
revenue, marginal cost, average total cost, and profit-maximising output level with and 
without the effects of piracy. 
While Hill (2007) attempts to model various economic outcomes in the context of piracy, 
his quasi-quantitative analysis is hardly useful, due to the fact that factors affecting the 
level of piracy are not only difficult, but arguably impossible, to translate into any 
meaningful quantitative model. 
However, qualitative aspects of Hill’s research are immediately apparent and supported 
by logical analysis.  
Hill (2007) articulates that, in certain circumstances, piracy may be harmless or even 
beneficial for copyright holders as a vehicle for product sampling and quick 
dissemination. This theory may explain why various works on the impact of piracy 
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produce contradicting findings showing both harmful (Frontier Economics, 2017) and 
harmless (Aguiar & Martens, 2013) aspects of digital piracy.  
A refreshing aspect of Hill's (2007) work comprises a suggestion of seven practical 
responses that copyright owners may adopt to mitigate and minimise the impact of 
piracy. The responses include: “(1) adopt a permissive stance to piracy, (2) counter 
piracy by providing free samples, (3) lower the price of the legal good, (4) offer 
something extra to consumers who purchase the legal good, (5) switch to a business 
model that is less vulnerable to piracy, (6) embrace the technology used by pirates (such 
as peer-to-peer networks), and (7) increase the perceived moral intensity associated with 
the decision to participate in the market for pirated products” (p. 20). 
 
2.1.13 ARTIFICIAL SCARCITY 
In a research article, Sullivan (2016) argues that the increasing proliferation of software 
and web-enabled technologies is responsible for blurring the distinction between media 
hardware and software. Sullivan (2016) further argues that the democratisation of access 
to cultural artefacts through online delivery is being adversely affected by the capitalist 
economic model based on artificial scarcity.  
Sullivan (2016) states that various technological solutions, such as application 
programming interfaces, paywalls, traffic throttling, and others are used purposefully as 
tools for creating artificial scarcity, in order to limit access to media resources for the 
purpose of enforcing copyright and deriving profit through models of differential pricing 
strategies.  
One of the key points in the article is the argument that the culture of abundance is being 
forestalled and threatened by media corporations. Sullivan (2016) states that various 
hardware and software solutions used for digital media reproduction are designed in 
large part with a goal of controlling and restricting distribution and reproduction of 
digital content. For example, the built-in features of digital media players favour certain 
types of usage and content over others, in order to advance commodification of the 
Internet. Sullivan (2016) writes: “Here we must turn to Marxist concepts of 
commodification and the notion of artificial scarcity in order to address the pressing 
issues facing software and online media” (p. 71).  
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Although Sullivan’s (2016) observations about the evolution of software and hardware as 
tools for controlling access to digital content are accurate, and the dangers associated 
with misuse of artificial scarcity to control population are well founded, Sullivan (2016) 
fails to give examples of socially desirable uses of artificial scarcity. Sullivan’s (2016) 
unbalanced view of artificial scarcity is underscored by the failure to mention that the 
worst purveyors of abuse of artificial scarcity were, and still are today, Marxist 
governments. In fact, in all Marxist countries to date, the centrally (mis)managed 
economies, based on the central allocation of resources, perpetually struggle(d) and often 
completely fail(ed). Such failures are often followed by extreme applications of artificial 
scarcity, where the already-scarce leftovers of the mismanaged resource are made further 
artificially scarce through unfair distribution by the state (Fitzpatrick, 1999), with ample 
amounts hoarded by the ruling communist elites, and insufficient amounts allocated to 
the public. Sullivan’s (2016) research also fails to address costs associated with 
development, production, marketing, and distribution of digital content and equitable 
compensation of the creators, who are predominantly burdened with the costs, yet often 
struggle to recoup their expenses due to illegal copying and piracy. 
 
2.1.14 ALTERNATIVE APPLICATIONS OF ARTIFICIAL SCARCITY 
Apart from profit-driven applications of artificial scarcity (Epstein, 1982; Dhar, 2013; 
Pollack, 2015), benevolent applications of artificial scarcity, aimed to achieve a positive 
social effect, also exist. The Agricultural Adjustment Act of 1933 is an example of such 
application of artificial scarcity aimed to improve the income of farmers and stimulate 
the economy. 
In 1933, the economy of the United States was crippled by the Great Depression. 
“Foreclosures were the order of the day… Farm prices fell more than 50 percent, while 
prices of goods and services farmers had to buy declined 32 percent…” (Rasmussen, 
Baker & Ward, 1976). As a remedy, the government intended to boost farmers’ income 
by causing increases in prices of farm products through artificial scarcity achieved by the 
subsidised reduction of agricultural production. In turn, the improved earnings of the 
farmers were supposed to provide for increased spending on durable goods and boost the 
economy. 
Due to the complexity of socio-economic effects of the Agricultural Adjustment Act of 
1933 (Lotterman, 1996), it is difficult to conclusively state whether the act had an overall 
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positive or negative socio-economic effect. While various authors express a wide range 
of opinions on the subject (Sennholz, 1969; Rasmussen, Baker & Ward, 1976; 
Lotterman, 1996; Hurt, 2002), a positive effect on the income of some farmers 
(Lotterman, 1996) and a high level of farm modernisation was observed (Fishback, 
Kantor & Sorensen, 2005).  
 
2.1.15 INTERDISCIPLINARY FACTORS OF SECONDARY MARKETS FOR 
DIGITAL GOODS 
Musiani & Peserico (2014) bring forth an analysis of interdisciplinary factors preventing 
the emergence of secondary trading markets for digital goods, describe qualitative 
differences between tangible and digital copies of works of authorship, and analyse the 
potential impact of the qualitative differences on commerce, consumer perception, and 
psychology of ownership (Brown, 2013) of digital goods. Musiani & Peserico (2014) 
argue that “the existence of a second-hand market can, in principle, reduce the primary 
market to a truly minuscule fraction of its potential”. Although such a perception is 
justified based on the traditional view of the market taken by Musiani & Peserico (2014), 
it can be shown that a wider set of assumptions and factors, including technological and 
legal mechanisms, can be applied to trading markets (Vanguard, 2014), thus maintaining 
the sustainability of the primary markets while concurrently regulating a ratio of growth 
of the secondary markets, and providing a balance between the two. 
Musiani & Peserico (2014) further analyse some of the outcomes of court rulings, 
arguing that courts have not taken under consideration technological solutions aimed at 
circumventing the law.  
A particularly interesting aspect of Musiani & Peserico’s (2014) analysis is viewing 
users of digital products not only as consumers, but also as voluntary or involuntary co-
producers of the innovation process. The observation of Musiani & Peserico (2014) 
could be further extended to include the consumers as voluntary or involuntary co-
producers of added value. Consumers acting as unpaid marketers, disseminators or 
advocates of goods, often add value to the goods, and increase their marketability and 
acceptance.  
In the conclusion, Musiani & Peserico (2014) state that future analysis of secondary 
markets for digital goods should take under consideration “considerable level of 
complexity along (at least) three major dimensions”, where the dimensions are: the 
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goods themselves, the multiplicity of market participants and their role, and the 
multiplicity of planes, namely; judicial, economic, social, and technological. Perhaps due 
to such interdisciplinary complexity, so few academic works have been written on the 
subject of secondary trading markets for digital goods, apart from legal debates and 
disputes, which are aplenty. 
 
2.1.16 ELECTRONIC COMMERCE OF DIGITAL GOODS 
A research by Loebbecke & Huyskens (2007) featured in a book edited by Barnes (2007) 
highlights the “radically different form” (p. 25) of commercialising online delivered 
content (ODC), as opposed to conventional electronic commerce for tangible products. 
Loebbecke & Huyskens (2007) address issues of legal and illegal sharing, network 
effects in relation to copyrights, value generation, modes of delivery, and interactivity, 
and denote that the higher cost of electronic infrastructure required for selling and 
delivering ODC, as opposed to electronic infrastructure for selling tangible goods, is also 
offset by a lack of physical infrastructure for the handling, storing, packing and shipping 
needed for tangible goods.  
Loebbecke & Huyskens (2007) also address problems associated with the pricing of 
ODC as information/content, noting that from the accounting point of view, the 
production of ODC (meant as copying) has negligible cost, while the market value may 
be very substantial.  
A particularly interesting aspect of their research involves the exploration of imbalance 
of demand and supply, which, due to abundance caused by cheap duplication and lack of 
elimination of supply through consumption, affected pricing and methods of 
consumption. Loebbecke & Huyskens (2007) state that classical economic theory 
generally does not address the specific issues of ODC as tradable goods; however, no in-
depth analysis is being presented. This view is directly contradicted by the work of 
Borenstein & Saloner (2001), who treat information as a commercial good and argue that 
many aspects of electronic commerce of information as a product can, in fact, be 
explained by standard microeconomic mechanisms.  
A potential weakness of Loebbecke & Huyskens (2007) research is the usage of a rather 
obscure case study (pp. 36-39), which hardly represents the divergence of traditional and 
electronic business methods. This weakness is particularly visible when considering the 
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fact that the divergence of business methods was the turning point in the evolution of 
electronic commerce, and stemmed from novel technologies and inventive ways of 
consuming music (Witt, 2015) in the last two decades of the 20th century. Nevertheless, 
the research of Loebbecke & Huyskens (2007) presents a very comprehensive view of 
digital content, and when taken together with the rest of the book (Barnes, 2007), is 
arguably one of the most comprehensive academic texts on electronic commerce. 
 
2.1.17 INNOVATION VS. PIRACY 
A book by Witt (2015) chronicles and analyses events that shaped the music industry in a 
period marked by the invention of MP3 (Brandenburg, 1999) until the first decade of the 
21st century. Witt (2015) explains the contribution and impact of MP3 compression on 
the development of new methods of delivery of music via the Internet, and illustrates 
how the technology was one of the key factors behind large-scale illegal copying, 
distribution, and piracy.  
Witt’s (2015) book describes a chain of short-sighted decisions taken by music industry 
executives and their impact on music markets. Based on Witt’s (2015) analysis, it is clear 
that a lack of technological competence and myopic vision of the future of the music 
industry were the main factors behind the decline of sales and revenue and the inability 
to respond to the changing technological landscape of the music market. Witt’s (2015) 
work confirms Currah’s (2007) research, showing a hostile/defensive attitude toward the 
Internet innovation exhibited by most Hollywood studios. Particularly, the inability of 
the music industry executives to embrace new methods of digital sales and distribution 
allowed third parties, namely Apple, Spotify, Netflix and Amazon, to take control of the 
majority of the delivery and distribution market, while companies such as Google, and its 
subsidiary YouTube, took control of the majority of the advertising market. These events 
not only led to a loss of music industry revenues, but also to a loss of market share and 
the failure to capture future revenues, which emerged as a result of new methods of 
electronic content delivery and advertising.  
While it could be argued that the business of the music industry is the production of 
music, and not technological innovation in distribution and advertising, such an 
argument is very weak when considering the fact that the music industry expended 
significant resources into building the traditional, brick and mortar distribution and 
promotion channels, yet did not investigate and innovate in other methods of delivery 
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and promotion until its revenues started to decline. And even then, their investments and 
innovations were so insignificant that revenues continued to decline, even though 
consumption of music continuously grew together with the growth of the human 
population.  
The main weakness of Witt’s (2015) book is its lack of academic references supporting 
the events and facts presented in the text. However, after performing a number of cross-
references with other sources (de Fontenay, 2000; O'Brien, 2002; Kerai, 2003; Currah, 
2007; Morris, 2010; Pham, 2013), the events presented in the book appear to be accurate, 
and the insights into the decisions of music industry executives and digital pirates are 
particularly valid.  
 
2.1.18 INVESTING IN CREATIVITY 
Sternberg & Lubart (1993) and Sternberg (2012) propose an investment-based approach 
to creativity. The approach is based on metaphoric “buying low” and “selling high” in the 
realm of ideas (Sternberg & Lubart, 1993, p. 229).  Specifically, “buying low” means 
pursuing and researching unexplored or out-of-favour ideas, and “selling high” means 
achieving a creative goal, disseminating the creative output to others, and moving on to 
the next unexplored area.  
Sternberg & Lubart’s (1993) theory, although nicely packaged, does not bring forth any 
measurable economic value to the discussion of creativity as an economic investment. 
The terms “investment”, “buying low”, and “selling high” (p. 229), as used by Sternberg 
& Lubart (1993), are misleading and rather misappropriated, as they have little or 
nothing to do with the standard use of the terms in the economic sense. In fact,  
Sternberg & Lubart (1993) do not present any economic mechanism by which creativity 
can be turned into a measurable economic asset, and the economic aspect of creativity as 
a tradable commodity is not even mentioned.  
While the value of the human development aspect of Sternberg & Lubart’s (1993) theory 
is important, an amount of economic output of creativity contributed by society’s 
members cannot reliably be assessed or quantitatively attributed to the theory. In spite of 
the critique, Sternberg & Lubart’s (1993) proposal of viewing creativity as an 
investment, even if only in metaphoric terms, is valuable. 
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2.1.19 IMPACT OF ELECTRONIC COMMERCE  
The OECD (1999) research on “Economic and social impact of e-commerce” provides 
an overview of the state and trends of electronic commerce during the last decade of the 
20th century, which was the period of rapid divergence of traditional and electronic 
business methods. While subsequent OECD publications (2009, 2017) and research by 
OECD/WTO (2017) bring additional input into the subject of electronic commerce, the 
OECD (1999) research appears to be one of the richest sources of ideas for the 
developing and structuring of new electronic markets. 
Many of the analytical observations and predictions of the OECD (1999) research hold 
true almost two decades later, and while the research does not directly address the 
subject of resale of digital products and services, it signals a range of factors which were 
used as an intellectual input in the formulation of the principles of the theories presented 
by this doctoral thesis, specifically: 
 Private enforcement of market rules through “selfregulatory mechanisms” (p. 20, 
148). 
 Impact of exchange of information on “efficiency of the sales process” and the 
marketplace (p14). 
 Emergence of specialized free trading markets based on auction format (p. 69) 
and “variable pricing mechanism” [aka mechanism of supply, demand, and price 
discovery] (p. 74). 
 Use of intermediaries to facilitate “matching buyers and sellers” acting as agents 
“of trust” and reducing “bargaining asymmetry” (p. 71). 
 Introduction of new business methods for commerce for “intangible goods” (p. 
13). 
 Redefinition of “everything that constitutes a market” to facilitate new methods 
of trade (p. 84). 
 Emergence of new marketplaces around "virtual communities” to equalize 
“balance of market power between consumers and suppliers” (p. 79). 
 Enabling “efficient competition” in the marketplace (p. 73). 
 Enabling and facilitating the exchange of symmetric information in “electronic 
transactions” among “market players” (p. 86). 
 Digital delivery and distribution of music, books, software, and other works of 
authorship (p. 48, 64, 95). 
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The OECD (1999) research also triangulates the findings of Witt (2015) in respect to the 
evolution of market trends in the music business, rise in music piracy, and indirectly 
supports Witt’s (2015) conclusion that the failure of record labels and music publishers 
to innovate in the area of digital delivery and electronic commerce has had, and 
continues to have, a negative impact on their revenues. 
 
2.1.20 ORIGINS OF THE PROTO-THEORY OF FREE TRADING MARKETS 
FOR NON-SCARCE GOODS 
In contrast to most patent laws around the world, the U.S. Patent Law provides for filing 
method patents and claiming steps of business methods. The broad rights of creators are 
protected by operation of the U.S. Constitution (art. 1, sect. 8) and the subsequent 
decision of the U.S. Supreme Court, reaffirming and strengthening the constitutional 
clause by declaring that: 
“anything under the sun that is made by man” is eligible for a patent (Diamond 
v. Chakrabarty, 1980, p. 309). 
However, subsequent to Diamond v. Chakrabarty (1980), several inconsistent court 
decisions pertaining to method patents introduced an atmosphere of legal uncertainty and 
lack of judicial clarity in the U.S. Patent Law. While judges are divided on the issue of 
what differentiates abstract elements from patentable subject matter, it shall be noted 
that, often, the very controversial elements may be of the greatest value in formulating 
broader theories that transcend the boundaries of a single invention. 
The Author’s U.S. Patent Application No. 14/278,725 (Vanguard, 2014) is representative 
of this issue, and particularly claims 1 and 2 represent a set of steps which served as the 
building stones for formulating the theory of free trading markets for non-scarce goods 
and other theories of this doctoral thesis. The citation of claim 1 illustrates this point, and 
key elements of the claim (emphasized in bold) were later used in the formulating of the 
theories presented in sections 4.1 and 4.3. 
“Claim 1 
 A method for controlling supply of electronically-transferable instance(s) of a work, the 
method comprising: 
 exercising at least one legal right, wherein the at least one legal right empowers 
a holder of said legal right to limit a quantity of an electronically-transferable instances 
of one or more work; 
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 limiting a quantity of the electronically-transferable instances of the work(s), 
wherein the limiting is empowered at least in part by the exercising of the at least one 
legal right(s), and causes in a trading market a limited supply of electronically 
transferable instances of the work(s); 
 granting a right to resale at least a part of the limited supply of the 
electronically-transferable instances of the work(s) to at least one party, wherein the 
right to resale is expressly granted by, or under authority of, a copyright owner of the 
work(s) and makes the at least a part of the limited supply of the electronically-
transferable instances of the work(s) resalable; 
 conveying information about at least one consequential result of the limiting 
to a party interested in trading at least a part of the limited supply of the electronically-
transferable instances of the work(s); 
 trading in a trading market at least a part of the limited supply of the 
electronically-transferable instances of the work(s), wherein said trading comprises one 
or more of: selling, buying, reselling, barter, short selling.” (Vanguard, 2014, section 
Claims) 
 
While various devices and contrivances pertaining to the commerce of digital goods have 
been the subject of previous patents (Jouret & Kuhlke, 2010; Schilders, 2012; 
Ringewald, 2013), in most cases the claims of these patents are directed to the operation 
of apparatuses and, to the Author’s best knowledge, none of them have been 
subsequently extrapolated into a set of theoretical principles of operation of free trading 
markets for digital goods in particular, and for non-scarce goods in general. 
 
2.2 TAXONOMY 
The scope of the reviewed and cited literature has been presented in the form of a 
taxonomic Table 2.1. Due to the multidimensional nature of the literature, it is 
impossible to narrowly classify each work in an objective manner. Therefore, the 
classification presented in Table 2.1 is rather arbitrary, and thus reflects the Author’s 
opinion of how some of the cited works relate to this doctoral dissertation. 
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2.3 SECTION CONCLUSION 
The review of the literature indicates the strong interdisciplinary nature of the problem, 
and multiple gaps in knowledge. The taxonomic representation (Table 2.1) suggests 
specific fields where the research could be conducted, and the relationship of taxonomic 
elements can also serve as a potential indicator of the specific interdisciplinary areas for 
the research. These insights from the literature provide the background for deeper 
understanding of the problems, as well as a specific context to the research questions 
(section 1.3), which will guide the research.  
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CHAPTER THREE: RESEARCH METHODOLOGY 
3.1 RESEARCH METHODOLOGY 
The research was guided by a pragmatic philosophy (Saunders, Lewis & Thornhill, 
2009) with the aim of creating a theoretical framework of free trading markets for non-
scarce goods.  
The research was carried out in four partially overlapping stages: Exploratory stage, 
based on industrial and library research comprising exploration of the problem and 
subsequent data collection; Creative stage, comprising initial analysis of the data in 
context of grounded research and formulation of initial working theories, followed by 
subsequent iteration of the working theories into their final form; Practical stage, 
comprising testing of the theories in practice using software simulation; and Narrative 
stage, comprising final analysis, synthesis, formulation of concluding theories, and 
presentation and publication of the research results. 
 
Exploratory stage 
The industrial aspect of the exploratory stage was aimed at understanding various 
methods of business and commerce of digital goods, and specifically assessing current 
market conditions (International Data Corporation, 2017), future trends (U.S. Census 
Bureau, 2017), competitive practices (Capitol Records, LLC v. ReDigi Inc., 2013), 
evolution of new markets and methods of commerce, analysis of causes of digital piracy 
(Witt, 2015), and reviewing prior work in the field that has led, or could lead to, the 
development of proprietary technologies and patents in the area of electronic commerce 
of digital goods (Brandenburg, 1999; Ringewald, 2013). 
The library aspect of the exploratory stage was focused on reviewing academic literature, 
assessing the current state of knowledge in the field (section 2.1), and collecting the data 
for input into grounded theory. Multiple cross-sectional, independent, secondary data 
sources were used, spanning from 1976 (U.S. Copyright Act, 1976) to 2017 (Docket for 
Capitol Records, LLC v. ReDigi Inc., 2017). Some secondary longitudinal data (Frontier 
Economics, 2017; International Data Corporation, 2017; U.S. Census Bureau, 2017) has 
also been used, to confirm potential trends indicated by the cross-sectional data. 
29 
The collected data was interdisciplinary in nature, and mainly qualitative, with a 
complement of quantitative data pertaining to online piracy (Frontier Economics, 2017), 
consumer spending habits (International Data Corporation, 2017), and e-commerce 
trends (U.S. Census Bureau, 2017). The quantitative data regarding online piracy 
(Frontier Economics, 2017) was triangulated with qualitative online piracy information 
(Witt, 2015) to confirm the adverse economic impact and scope of digital piracy. 
 
Creative Stage 
The data from the exploratory stage was coded and categorised (Glaser & Strauss, 1967) 
until theoretical saturation was reached. The emerging categories and their relationships, 
or their contrarian versions, were then used to formulate initial working theories, which 
were subsequently tested using software simulation. The results from this software 
simulation were observed and examined against the working theories, to reveal potential 
theoretical gaps and shortcomings. The shortcomings were ameliorated by the iterative 
use of grounded theory to form new and more complete theories, which were tested at 
each iteration using software simulation until the final theory of free trading markets for 
digital goods emerged, and was subsequently extrapolated to encompass non-scarce 
goods and services in general. The final theory was subsequently employed in the design 
of a commercial electronic trading exchange for digital products (section A.2). 
 
Practical Stage 
Iterative and incremental development was used for practical application of theoretical 
principles during the implementation of software simulation of a trading market for 
digital goods. Because the theory of free trading markets for digital goods emerged as a 
result of multiple iterations, it was logical that an iterative incremental software 
development (Larman & Basili, 2003) approach should be used for the development of 
software simulations. 
 
Narrative Stage 
The narrative aspect of the research was focused on the analysis of qualitative results 
obtained from the preceding stages of the research; synthesis of exploratory, experiential, 
30 
theoretical and practical elements of the research; extrapolation of specific principles 
related to trading of digital goods into general principles of trading of non-scarce goods 
and services; generation of new theory of free trading markets for non-scarce goods and 
services; and publication of selected aspects of the research in form of a U.S. Patent 
Application No. 14/278,725 (Vanguard, 2014), and presentation of the full research in 
the form of a doctoral thesis. 
 
3.2 RESEARCH APPROACH AND DESIGN – RETROSPECTIVE 
OVERVIEW 
The research was executed according to the following outline: 
1. In the course of professional practice (section 5.1), the Author observed and 
identified a set of specific problems (section 1.2) related to commerce of digital 
goods. 
2. An initial literature review (section 2.1) was conducted to find out whether the 
problems (section 1.2) have previously been discussed in the literature. The 
literature search was primarily guided by keyword/topic approach, and was not 
limited to any specific scientific discipline or segment of knowledge. 
3. While some of the problems (section 1.2) have been identified in the literature 
(section 2.1), the pre-existing research was mainly classificatory and exploratory, 
and produced neither satisfactory, systemic solutions to the problems nor a 
theoretical framework guiding and informing the research in this area. 
4. The initially identified problems (section 1.2) have been reaffirmed by a void in 
the literature. 
5. A further analysis of main problems (section 1.2) in the context of the literature 
review (section 2.1.1-2.1.3, 2.1.6, 2.1.8, 2.1.10, 2.1.12, 2.1.13, 2.1.15, 2.1.16, 
2.1.18, 2.1.20) has led to the identification of related topics and sub-problems 
(section 3.2 §6). 
6. An expanded literature review was conducted to include the sub-problems and 
related topics (section 2.1.4, 2.1.5, 2.1.7, 2.1.9, 2.1.11, 2.1.14, 2.1.17, 2.1.19) that 
emerged during the initial literature review. 
7. The problems (section 3.2 §5) and the sub-problems (section 3.2 §6) provided 
grounds for the formulation of initial theories, using a hypothetico-deductive 
approach. These initial theories were tested using logical speculation and 
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grounding (Colquitt & Zapata-Phelan, 2007), however, they did not produce any 
meaningful results that could help explain the set of existing problems. 
8. The expanded literature review confirmed the interdisciplinary nature of the 
problems as indicated by the taxonomy Table 2.1. The entirety of the literature 
review identified various pre-existing sources of input data originating from 
different disciplines of science and collected using various methodological and 
philosophical approaches. 
9. The interdisciplinary nature of the research, combined with the mixed 
methodological and philosophical approaches used by various disciplines of 
science encompassing the scope of the research, has led to the selection of 
pragmatism as the philosophy underlying the research (Saunders, Lewis & 
Thornhill, 2009). 
10. The grounded theory (Glaser & Strauss, 1967) was selected as the research 
methodology particularly because the aim of the research was the formulation of 
a theoretical framework for the creation and operation of free trading markets for 
non-scarce goods. The Glaserian approach to grounded theory (Glaser & Strauss, 
1967) was selected over the Straussian approach (Strauss & Corbin, 1997), 
because the Straussian approach arguably contains hypothetico-deductive 
elements, and the hypothetico-deductive approach was already tried (section 3.2 
§7) without satisfactory results.  
11. The application of grounded theory using secondary, pre-existing data (section 
3.2 §8) produced two core categories, which appeared to be equally important 
and closely related, specifically: the bilateral artificial scarcity, and the free 
trading of digital goods (later extrapolated onto free trading of non-scarce goods 
in general). 
12. Each of the two core categories resulting from the initial application of grounded 
theory were subsequently further examined by separate application cycles of 
grounded theory, and resulted in two separate-but-related theories:   
The theory of free trading markets for non-scarce goods (section 4.1); 
The theory of bilateral artificial scarcity (section 4.2). 
13. The observation of relationships between the two new theories, and their 
potential relation to the problem of digital piracy signalled by the literature, has 
led to yet another application cycle of grounded theory, and produced the theory 
of preventing online piracy through economic motivation (section 4.4). 
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14. To test the new theories, the ETX software was developed (section 5.2) to 
perform automated software simulation (section 6.1.1), as well as trading with 
human participants (section 6.1.2 A & B).  
15. The three initial theories (section 3.2 §12, 3.2 §13) were first tested using 
automated software simulation (section 6.1.1).  
16. The ethical concerns pertaining to the research were thoroughly analysed, 
specifically the concerns pertaining to the trading and resale of copyrighted 
goods, protection of copyrights, payment of royalties. These have been alleviated 
by using digital goods, which were entirely created, produced, and provided by 
the Author under a blanket license, authorising the usage of the goods in 
automated tests and trading with human subjects. 
17. The results of the testing with the automated software simulation (section 3.2 
§15) confirmed theoretical predictions (chapter 4). 
18. To further test the theoretical predictions (chapter 4), two tests with human 
volunteers/participants (section 6.1.2 A & B) were devised.  
19. Both tests (section 6.1.2 A & B) with human volunteers/participants were 
designed to ensure that ethical considerations are fully satisfied, that no human 
being is harmed in the process, and that subjects are fully aware of the format and 
ramification of the test. Additionally, digital goods traded on the ETX met all the 
necessary legal requirements pertaining to commerce and resale of copyrighted 
goods. The digital goods used during the test were legally owned, and provided 
by the Author for use on the ETX under a blanket license authorising the usage of 
the goods. 
20. The first test with live participants (section 6.1.2 A) was intended to simulate a 
real market situation where consumers are fans or followers of an author/seller, 
and the participants were purposefully selected by the Author from a group of 
people familiar with the Author and the Author’s work. While this kind of test 
may be viewed as being burdened by a bias, the Author argues that many, if not 
most, real-life purchases of copyrighted works are influenced by the affinity, or 
even affection, of a buyer toward a specific author; and that direct or indirect 
familiarity of the buying public with authors and their works is not only a 
common occurrence, but a sought-after and cultivated practice (Stewart, 2013; 
Hess, 2017; Frost School of Music, 2018) underlying the existence of the retail 
market for copyrighted works. 
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21. The second test with live participants (section 6.1.2 B) was conducted as a Delphi 
panel (Grisham, 2009) in order to simulate conditions where consumers have no 
affinity for any specific author/seller or his/her work. The participants in this test 
had never been exposed to the Author’s work, and had no pre-existing 
relationship with the Author. To further minimise the potential bias, the selection 
of the participants was performed by a third party, without the Author’s 
participation, and was based on the aforementioned lack of familiarity with the 
Author’s work or the Author, and the availability and willingness of the 
participants to be members/contributors of a Delphi panel. 
22. Both tests (section 6.1.2 A & B) shared the following similarities:  
22.1. Approximately half of all subjects in each test were familiar with the topics 
of electronic trading, copyrights, and digital goods, while the other half had 
limited, or no knowledge, of the topics.  
22.2. The testing with the live subjects was conducted on the ETX via a human 
interface (Table 6.2), to allow for direct interaction of the subjects with the 
ETX, and indirect interaction with each other.  
22.3. Participants of both tests were instructed in how to use the ETX. 
22.4. To minimise bias, subjects participated via the Internet, and were not 
allowed to directly communicate with each other, except through the ETX 
interface (Table 6.2). The subjects did not know who the other subjects 
were, except for by screen names, which were intentionally obscured to hide 
real identities.  
22.5. A set of passive user accounts and screen names, which did not belong to 
any of the six subjects, was also introduced into the ETX, to obscure the real 
number of users and make it even more difficult to uncover the real 
identities of participants. 
22.6. While the subjects could exchange private messages via the ETX interface, 
the messages were monitored to ensure that subjects did not try to find out 
the real identities of other participants. 
23. The testing with the live subjects consisted of trading on the ETX (section 6.1.2 
A & B), and included buying and reselling digital goods using a fictitious 
currency, which had been equally allocated to each subject. The experiment was 
run until all subjects had either exhausted their pre-allocated fictitious currency, 
were unable to resell their digital portfolios due to market conditions, or 
voluntarily ceased trading. 
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24. Opinions, observations, problems, and comments gathered during the test 
(section 6.1.2 A & B) from live subjects were used as an input into grounded 
theory, and resulted in iterative modifications of the original theories and their 
principles. The grounded theory was applied iteratively until no new input from 
the live subjects was obtained.  
25. The iterative application of grounded theory resulted in the discovery of five 
theories, described in section 4.1, 4.2, 4.3, 4.4, 4.5, and the formulation of the 
theoretical framework of economics of non-scarce goods and services described 
in section 4.6. 
26. The relationships of the new theories (section 4.1, 4.2, 4.3, 4.4, 4.5) to the 
existing literature, as well as the potential considerations of their applications in 
real life, have identified several areas for additional research (section 7.6). 
27. Similarities, differences, and details of each test are described in section 6.1. 
 
3.3 SECTION CONCLUSION 
The research methodology and design were focused on the qualitative nature of the 
research. The practical aspects of the research, and particularly the testing with live 
participants (section 6.1.2 A & B), were intended to highlight two main modes of 
consumer participation, namely as fans/followers of a specific author/creator and as 
neutral consumers of digital goods.  
The application of the Delphi panel with the participation of unbiased test subjects was 
intended to counterbalance the results of testing performed with those subjects who had a 
pre-existing affinity toward a specific author or author’s work. 
The key elements of the research design, and particularly the experimental tests, were 
intended to provide a source of empirical data for the application of grounded theory. 
Additionally, the tests with live participants (section 6.1.2 A & B) were influenced by 
Stewart (2013), Hess (2017), and Frost School of Music (2018), and were meant to find 
out whether consumers who exhibit an affinity toward an author would be more likely to 
make purchases of the works of the author than consumers with a neutral attitude. 
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CHAPTER FOUR: FINDINGS 
The following analysis and theories represent the findings of the research, and when 
interpreted together, form a theoretical framework for the existence and operation of 
primary and secondary free trading markets for non-scarce goods and services in general, 
and digital goods and services in particular, and lay a foundation for understanding, 
applications, and implementation of commerce of non-scarce goods and services. The 
individual theories developed by the Author in this research will first be presented alone, 
and then together as a theoretical framework. 
 
4.1 THEORY AND PRINCIPLES OF FREE TRADING MARKETS 
FOR NON-SCARCE GOODS 
The Author postulates that certain non-scarce goods can be treated as commodities, and 
traded on the principles of supply, demand and price discovery (Smith, 1776), and that 
primary and secondary free trading markets for the certain non-scarce goods can exist. 
The principles of creation and existence of such trading markets were developed by the 
Author through iterative application of grounded theory on the input data and through 
subsequent systematic analysis of the resulting interrelated categories, or their contrarian 
versions, and their relationships. The resulting principles of free trading markets for non-
scarce goods (presented in sections 4.1.1-4.1.9) are as follows: 
1. Exercising a right to limit a supply of non-scarce goods in a market (section 
4.1.1).  
2. Limiting the supply of the non-scarce goods in the market (section 4.1.2). 
3. Granting to market participants a right to resale (section 4.1.3). 
4. Conveying information about consequential results of the limiting of supply of 
the non-scarce goods (section 4.1.4). 
5. Enabling the exchange of information about the state of the market (section 
4.1.5). 
6. Maintaining a size of the limited supply in the market (section 4.1.6). 
7. Enforcing market rules (section 4.1.7). 
8. Applying market regulation mechanisms (section 4.1.8). 
9. Trading the newly commoditised non-scarce goods (section 4.1.9). 
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4.1.1 EXERCISING A RIGHT TO LIMIT A SUPPLY OF NON-SCARCE 
GOODS IN A MARKET 
Due to their inherent properties, non-scarce goods have an unlimited, or practically 
unlimited, supply. In order to enable the forces of supply and demand in a trading 
market, the supply must be limited, and some level of demand must exist.  
To achieve a limited supply of inherently unlimited-in-supply goods, a mechanism of 
limiting must be introduced. Such a mechanism can operate on various principles, 
however, in order to be just and effective, it must be based on a legal or moral right 
(Vanguard, 2014), which is accepted or agreed-upon by a group of people who wish to 
engage in the trading of the artificially limited supply of the goods.  
The legal or moral right can be based on natural law (Locke, 1690), positive law (Kelsen, 
1949), an uncodified consensus (Scott, 1894), or another form of social agreement. The 
application of a legal or moral right to limit a supply of a non-scarce good is important to 
achieve harmony, trust, and a high level of voluntary compliance in the marketplace. 
Although it is possible to limit the supply of any good by dictatorial intervention without 
a consensus of the market participants, such action generally leads to ill and ineffective 
economies (Fitzpatrick, 1999), and results in deeply unhappy societies.  
The copyright laws widely accepted and practiced around the world (U.S. Copyright Act, 
1976; U.K. Copyright, Designs and Patents Act, 1988) are prime examples of practical 
applications of legal/moral rights to limit the supply of non-scarce goods. Differences in 
the operation of copyright laws in various countries demonstrate a different scope, 
perception, interpretation, and effectiveness of social consensus. The varying level of 
effectiveness of social consensus is particularly visible in application and enforcement of 
copyright laws in developed and developing countries (Falvey, Foster & Memedovic, 
2006). 
 
4.1.2 LIMITING THE SUPPLY OF THE NON-SCARCE GOODS IN THE 
MARKET 
Another principle of the operation of a free trading market for non-scarce goods is an act 
of limiting the supply of non-scarce goods. In order for limiting to be just and effective, 
it has to be empowered by the exercising of legal or moral rights, as shown in section 
4.1.1.  
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The mechanism of limiting can be based on legal, moral, social, physical or other 
principles (Vanguard, 2014). For example, a legal limiting can take place when a 
limiting party imposes a limit of quantity on goods by proclamation, by entering into a 
legally binding agreement, by issuing a legislative order, or by another legally binding 
process.  It shall be noted that the exercising of rights to limit and the act of limiting are 
sometimes inseparable, and this is particularly true in cases of limiting by use of legal 
instruments.  Other forms of limiting, such as moral or social limiting, can occur when 
members of a social group voluntarily refrain from accessing a non-scarce resource 
based on a feeling of guilt, or of fear of social rejection induced by peer pressure 
(Vanguard, 2014).   
In contrast to legal, moral or social limiting, which relies on a social contract, a physical 
limiting is accomplished mainly by the application of natural sciences in curtailing the 
supply or limiting access to the supply of non-scarce goods. For example, a pay-per-
access software/hardware portal that dispenses a product or service upon payment is a 
physical mechanism for limiting access to a pool of goods or services.  
When performing the limiting, the limiting party may prescribe a fixed and static 
quantity limit, or may specify a dynamically changing quantity limit (Vanguard, 2014). 
Such a limit can be a function which takes under consideration dynamically changing 
market conditions or externalities in order to anticipate a higher or lower future demand 
for certain goods due to specific market conditions. This can be particularly useful in 
stabilising the prices of the goods being traded, and reduce the impact of externalities. 
 
4.1.3 GRANTING TO MARKET PARTICIPANTS A RIGHT TO RESALE 
In a free trading market, the purchasers have a right to resell the lawfully-purchased 
goods. The right to resale is critical for the existence of secondary trading markets, and 
in the primary markets, it is also important for finding a market price of goods (Smith, 
1776) through the mechanism of price discovery. Application of these mechanisms can 
be illustrated by stock and commodity exchanges operating on principles of resale and 
price discovery. 
In contrast, some types of goods do not have legally sanctioned primary or secondary 
trading markets, because the legal framework forbids the selling or reselling of such 
goods. For example, there is no legal primary or secondary trading market for selling 
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illicit goods, although illegal primary and secondary markets for illicit goods do exist 
(Bugge, 2017), and operate on the principles of supply, demand, and price discovery. 
A very unique situation takes place in the market for works of authorship. Under the 
copyright laws of the United States, physical copies of the works of authorship can be 
traded on primary and secondary markets with application of the doctrine of first sale; 
however, electronically transferable instances of the same works can only be sold on 
primary markets, because the commonly-known and practiced methods of reselling 
goods on the open market, when applied to electronically transferable instances, 
generally violate the copyright laws. This is due to the fact that U.S. Copyright Act 
(1976) defines “copies” as “material objects, other than phonorecords, in which a work 
is fixed by any method now known or later developed…” and similarly, the law defines 
“phonorecords” as “material objects in which sounds, other than those accompanying a 
motion picture or other audiovisual work, are fixed by any method now known or later 
developed…” 
The U.K. Copyright, Designs and Patents Act (1988) employs a similar definition, and 
defines “copying” as “…reproducing the work in any material form. This includes 
storing the work in any medium by electronic means”. 
These definitions clearly state that an electronic content becomes a unique “copy” every 
time it is fixed in a physical object. Thus, an act of buying a digital book from an author 
and storing the book as digital file on a hard drive is perfectly legal. However, selling the 
book and transmitting it over a network to a new owner, without the explicit permission 
of the author, and subsequently storing it again on a different hard drive, represents an 
act of making a second unauthorised and illegal copy (London-Sire Records, Inc. v. 
Doe.1, 2008).  This fundamentally differs from the act of buying a paper book from an 
author, then selling and shipping the same printed book by mail to a new owner, because 
in the case of the paper book, only one legal copy of the book is involved, no matter how 
many times it is sold or shipped.   
Since it is neither practical nor feasible to obtain an individual permission from the 
copyright owner for each act of reselling a copy of digital content, the operation of 
secondary markets is thwarted by a lack of adequate business methods, which would 
overcome the limitations imposed by the law while being legally compliant. 
The Author proposes a solution to the problem, and postulates that in certain markets a 
grant of rights to resale, given to market participants by copyright holders, through a 
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blanket license agreement, will enable automatic reselling, which would be compliant 
with the law and necessary for the operation of free trading markets.   
 
4.1.4 CONVEYING INFORMATION ABOUT CONSEQUENTIAL RESULTS 
OF THE LIMITING OF SUPPLY OF THE NON-SCARCE GOODS 
Forces of supply and demand cannot operate without some level of communication 
among participants in a marketplace. The market participants must be aware of quantities 
and prices offered by other participants (Choi, Whinston & Stahl, 1997). While it is 
possible in a one-way-retail market (creator- to-consumer) for supply to be unknown and 
price to be arbitrarily fixed, in a free trading market, where parties are not restricted to 
buying from only one seller, prices and available quantities have to be communicated in 
order to establish price discovery and equilibrium (Walras, 1954; Einarsson, 2016) of 
supply and demand.  
In a market for trading artificially limited in quantity non-scarce goods, where various 
participants offer different types of non-scarce goods, and where some participants have 
the authority to limit the quantity of specific non-scarce goods (Vanguard, 2014), each 
limit of quantity for a specific good must be communicated to other market participants, 
as it represents the total supply of the specific good.  
Similarly, after limiting takes place and the limited non-scarce goods have been offered 
for sale for the first time, a price and a description of the goods have to be communicated 
so that the market participants can make trading decisions (Gill & Cohen, 2009) based on 
the available information. Descriptive information about the goods being traded is also 
needed in order to distinguish goods from each other. Communicating the quantity, price, 
and description of goods (Vanguard, 2014) represents a minimum amount of information 
needed to be conveyed to market participants in order to initiate the sale offer.  
Although it is possible to create a trading market where participants do not know the 
quantity or type of goods which they are buying, and instead factor in the risk of 
uncertainty into the offer price, such a market would have very limited practical 
applications. 
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4.1.5 ENABLING AN EXCHANGE OF INFORMATION ABOUT THE STATE 
OF THE MARKET 
In addition to conveying consequential information about the limiting of supply of non-
scarce goods, the market participants must also be aware of other information (von 
Mises, 1949; Choi, Whinston & Stahl, 1997) about the state of the trading market. The 
state of the market shall be understood broadly, and include the exchange of bid and ask 
offers, messaging between the parties, broadcasting information about trade execution, 
verifying the level of funds in traders’ accounts, and various other information necessary 
for efficient operation of the market. The greater the amount of accurate information 
available to the traders, the more informed buying decisions they can make (von Mises, 
1949; Choi, Whinston & Stahl, 1997), consequently factoring that information into their 
bids and asking prices. 
The flow and collection of information can also be utilised to offer additional services 
and build micro economies associated with the process of trading non-scarce goods. For 
example, by collecting and analysing information about sales results, product features, 
marketing techniques, supply and demand, and supplementing it with data mining and 
other research, third parties could build micro economies based on rendering forecasting, 
promotion, marketing, commercialising, and other services.  
The importance of ancillary, information-based micro economies shall not be 
overlooked, as it can potentially create entire industries which could coexist in symbiosis 
with the trading market for non-scarce goods, and have a significant economic impact. 
 
4.1.6 MAINTAINING A SIZE OF THE LIMITED SUPPLY IN THE MARKET 
The quantity resulting from initial limiting must be monitored and maintained. Unlike 
the scarce goods which, due to their inherent scarcity, cannot flood the market beyond 
the quantity at which they are produced, non-scarce goods can infiltrate the market 
beyond the quantity of the initial limit, and upset the equilibrium (Einarsson, 2016) of 
supply and demand.   
Voluntary compliance with the market rules by the majority of market participants 
cannot cure the actions of a few potentially dishonest participants, who could flood the 
market with additional quantities of non-scarce goods, particularly if the compliant 
market participants are unaware that dishonest activity is taking place. This situation can 
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be compared to a market for scarce goods where counterfeited products are illegally 
introduced to the market (Frontier Economics, 2017) and unsuspecting market 
participants are being defrauded. Therefore, the marketplace must have an internal 
mechanism for maintaining the quality and quantity of traded goods (Vanguard, 2014). 
In a market for non-scarce goods, this can be accomplished through physical access 
limitations requiring various methods of validation, quantification, qualification, and 
authentication before a quantity of digital product can be introduced to the market and 
sold or resold. It shall be noted that the market does not need to be impervious to 
dishonest activity; it just needs to be robust enough to withstand sporadic, unsanctioned 
acts. 
 
4.1.7 ENFORCING THE MARKET RULES 
Enforcing the limit resulting from the act of limiting in particular, and market rules in 
general, are important elements of the operation of the market for artificially 
commoditised goods. Since without the limiting, the supply of non-scarce goods is 
unlimited, the trading market for such goods cannot function unless these limits are 
maintained and enforced. If the limiting party has a legal or moral right to limit the 
quantity of the goods, and market participants recognize and respect this right, the 
enforcement operations will most likely be limited in scope and involvement. In contrast, 
in markets where limits or other trading rules are arbitrarily imposed without the 
consensus of market participants, the enforcing efforts are often very substantial, and 
consume significant resources, which can be illustrated by the massive-yet-ineffective 
enforcement activities in Canada and the United States (Moore, 2014) during the years of 
alcohol prohibition.  
In a healthy market, a majority of market participants obey certain trading rules and 
expect other market participants to also obey those rules. This reduces the risk associated 
with the mechanics of trading, and is regulated, codified and enforced in most civilised 
societies. Since each trade on a trading exchange can be viewed as a contract, it is useful 
to establish general rules of trading (Vanguard, 2014) so that the trading parties do not 
have to draft individual contracts for every trade. This also helps to enforce the rules, as 
the enforcing organs do not have to analyse the legal intricacies of wildly differing 
contracts, and instead follow a set of standardised rules. In markets trading artificially 
commoditised goods, in addition to enforcing the limits of quantity, the enforcing should 
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also protect the ownership rights and rights to resale, which are critical to the operation 
of trading markets. 
 
4.1.8 APPLYING MARKET REGULATION MECHANISMS 
In some situations, it may be necessary to apply market regulation mechanisms to ensure 
the desired operation of the market for non-scarce goods. For example, in a free trading 
market for digital goods, it may be necessary to allocate an exclusionary time period 
during which only the authors/creators can sell instances of their works. Such an 
exclusionary period would allow creators to faster recoup their cost of production, and 
provide for a faster reallocation of capital to produce more creative content.  
Of course, a range of other regulating incentives or deterrents (Vanguard, 2014), such as 
quantity control, rights management, amount of commission, price control, etc., can 
regulate the trading activity in the primary and secondary trading markets. Such 
regulation mechanisms can be applied as market rules by the trading exchange, or could 
be used independently as private incentives motivating buyers or sellers to perform 
certain actions. For example, the primary sellers of non-scarce goods could offer an 
extended set of usage rights to buyers of their goods in the primary market, while 
refraining from offering such a set of rights in the secondary market. This would 
arguably motivate some consumers to purchase the goods in the primary market at a 
potentially higher price, rather than waiting for an opportunity to buy them at a 
potentially lower price in the secondary trading market.  
Subsequently, the secondary trading market can also be regulated by similar 
mechanisms. For example, the amount of commission payable to the trading exchange 
facilitating the secondary trading market can regulate the level of desirability of trading 
on the secondary market, with high commissions inhibiting the trading and low 
commissions fuelling it. It shall be noted that the supplemental regulation mechanisms 
can adversely affect the operation, and even negate the purpose, of the free trading 
market, and therefore shall be applied with restraint and only when necessary. 
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4.1.9 TRADING THE NEWLY COMMODITISED GOODS 
At this point, trading may seem like an obvious element of a free market; nevertheless, 
the trading must occur, otherwise the free trading market cannot exist. It shall be noted 
that newly commoditised goods do not have to be offered with the entire supply 
available for trading (Vanguard, 2014). A partial supply can be offered for trading at any 
given time, as long as the market participants are aware of the total supply that can 
potentially be offered for trading at any given moment. Market players, both the sellers 
and buyers, can use available market information in the context of supply and demand to 
construct various trading strategies related to present or anticipated market conditions. 
 
4.2 THEORY OF BILATERAL ARTIFICIAL SCARCITY 
The author postulates that artificial scarcity, when applied to certain types of goods, can 
serve as a constructive tool in a free market, if it is used in a manner which constrains not 
only buyers, but also sellers. Such an artificial scarcity has been named by the Author a 
“bilateral artificial scarcity”. 
While commerce of non-scarce goods has been explored in literature, mainly in relation 
to copyrights, patents, cartels, and monopolies (Rothbard, 1962; Kinsella, 2008; Connor, 
2014), the applications, implications and effects of artificial scarcity in relation to non-
scarce goods have never been studied as tools for enhancement of the operation of free 
trading markets. 
In fact, free market economists view artificial scarcity as detrimental to the operation of 
free markets, and the commerce of non-scarce things is generally not considered a 
subject of economic study, as forces of supply, demand, and price discovery generally do 
not apply to non-scarce things, and therefore, there is no need for economising. 
Historically, artificial scarcity has been predominantly practiced to the financial 
detriment of buyers. Whenever artificial scarcity is introduced into a free market, the 
effects of rising prices almost always adversely impact the buyers and benefit the sellers 
(Rothbard, 1962; Kinsella, 2008; Connor, 2014), and only seldom artificial scarcity is 
applied with an aim of producing a broader positive social effect (Agricultural 
Adjustment Act, 1933). For example, the use of artificial scarcity in the production and 
commerce of diamonds, combined with manipulative advertising (Ghilani, 2012), 
resulted in artificially inflated prices of diamonds worldwide (Epstein, 1982; Dhar, 
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2013). A similar effect of application of artificial scarcity can be shown in the commerce 
of pharmaceuticals (Pollack, 2015), and other products. 
The Author proposes an alternative application of artificial scarcity, one which binds the 
sellers, as well as the buyers, by a predetermined static or dynamic limit of supply 
(section 4.1.2), which is enforceable within a market. The binding and enforceability 
may take place by legal, moral, social or technological means (section 4.1.1), but the 
salient point is that it shall affect the sellers-inducers of artificial scarcity, as well as 
buyers-consumers of artificially scarce goods. Such an application of artificial scarcity in 
a free market should introduce stimuli and mechanisms that will influence a constructive, 
free market behaviour of the sellers. Specifically, in respect to copyrighted goods, the 
sellers who had previously enjoyed a reign of arbitrary pricing and controlling supply 
will now have to commit to a predetermined limit of supply, which will prevent them 
from subsequent manipulation of the supply to their benefit.  
An initial choice of the limit of supply in relation to the initial sales price may positively 
or adversely affect the amount of profit derived by sellers. The sellers offering products 
burdened with excessive prices and very large pools of supply will most likely suffer 
from low sales volume, while the sellers offering low prices and small pools of supply 
will most likely suffer from low revenue. And since the bilateral artificial scarcity must 
be practiced in such a free market, the supply, prices, competitive offerings, and pressure 
of the secondary markets will aid the process of price discovery. These mechanisms 
should force the sellers of copyrighted goods to behave like sellers of commodity goods 
in a free market. 
Currently, the allocation of resources and capital is unbalanced in favour of creators. The 
capital flow is mainly unidirectional, and flows from consumers buying digital goods to 
media sellers selling digital goods. And while media sellers accumulate the capital, 
consumers are stuck with non-resellable, digital libraries - and consequently, the 
secondary trading market, which could reallocate the resources more efficiently, does not 
exist. 
The bilateral artificial scarcity, when applied to certain goods, e.g. copyrighted goods, 
together with application of the theory of free trading markets for non-scarce goods, 
could provide for the existence of secondary markets, and produce a shift in the 
allocation of capital, resources, and investment, which is anticipated to be beneficial to 
buyers, sellers, and to society as a whole. 
45 
4.3 THEORY OF FREE TRADING MARKETS FOR NON-
SCARCE SERVICES 
The principles and theory of free trading markets for non-scarce goods can also be 
applied to the commerce of other classes of non-scarce items, for example, non-scarce 
services (Vanguard, 2014). One of the elements differentiating certain digital services 
from other types of services is the fact that the amount of effort, time, and money needed 
to render such digital services are negligibly small (Tucker & Kinsella, 2010; Loebbecke 
& Huyskens, 2007). For example, the cost of providing some digital search services, 
when prorated based on the total cost of ownership, amounts to sub-billionth fractions of 
a penny, and their rendering time is measured in milliseconds. For most practical 
purposes, such services can be considered as non-scarce, and this virtual non-scarcity 
allows for the creation of a mental construct of a service that can be simultaneously 
consumed and resold.  Of course, once time elapses, and resources get consumed while 
rendering a service, that time and those resources cannot be recouped; however, for the 
purposes of online commerce, the concept of a consumable-resellable service raises 
interesting possibilities. 
Even if it is assumed that non-scarce services cannot be resold after being consumed, the 
principles of artificial scarcity can still be applied to the primary market for non-scarce 
services to allow the market to discover a price for such artificially scarce services. On 
the other hand, if it is assumed that non-scarce services, just like digital goods 
(Loebbecke & Huyskens, 2007), can be resold after being consumed, then principles of 
artificial scarcity can be applied to non-scarce services, and a compensation to the 
original renderers of the services can be calculated from sales in the primary market and 
from commissions in the secondary market. 
While the service renderers could act as providers of those services at a premium price in 
the primary markets, they could also act as service providers in the secondary markets, 
but at a discounted price, where the discounts would create room for commissions for the 
resellers, providing an incentive for the secondary trading. To protect the sales revenues 
in the primary market, a period of exclusion could be applied (Vanguard, 2014) where, 
for a limited period of time, only the renderers of the services would be permitted to sell, 
while the purchasers-resellers could commence secondary trading only after expiration of 
the exclusion period.  
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4.4 THEORY OF PREVENTING ONLINE PIRACY THROUGH 
ECONOMIC MOTIVATION 
The causes of online piracy are complex, and include moral intensity, level of moral 
development, and equity theory (Hill, 2007). Due to the complex nature of causality, 
preventing online piracy must be composed of multiple approaches addressing each of 
the three groups of causes (Hill, 2007). 
The Author postulates that introduction of free trading exchanges for digital goods will 
reduce online piracy by addressing selected aspects from all three groups of causes, with 
the main positive driver being economic motivation. 
Currently, due to lack of methods and outlets for an equitable trading of digital goods, 
most buyers of digital goods cannot resell their lawfully purchased digital libraries. This 
induces moral frustration, violates the general social consensus of fairness, and deprives 
the buyers of financial equity in the purchased goods, thus altering their perception of a 
fair and equitable relationship between buyers and sellers.   
Paying for digital goods and immediately losing the equity in the goods after the 
purchase represents an instant loss of both real and perceived value, and the perception 
of value has been shown by Tversky & Kahneman (1991) to be a meaningful motivator 
in the process of making decisions. In addition to the perception of a loss of value, the 
buyer of digital goods cannot form a perception of fair economic value because, for the 
buyer, digital goods have no economic value, as they cannot be resold, invested, or even 
traded for other goods or services, as the laws of various countries forbid such activities 
without the expressed permission of the copyright owner. Consequently, by distributing 
pirated copies of digital goods, the buyers do not lose any economic value since, for 
them, there is none, and the artistic value of the goods, which buyers may appreciate, 
remains unchanged. A feeling of loss, unfair trade, and lack of perception of economic 
value represent a moral hazard which reduces buyers’ motivation to protect the digital 
goods they have in their possession. Furthermore, due to the nonexistence of scarcity of 
digital goods, there is a general social perception of abundance, thus, pirating something, 
which is perceived as abound in the minds of many people, is neither a moral or legal 
offense.  
Additionally, the awareness of scarcity and the presence of forces of supply and demand, 
which influence the resale prices, should give buyers additional motivation to protect the 
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digital goods in their possession, as disseminating illegal copies of the goods would 
increase the supply, thus causing a price drop unfavourable to the buyers. 
The Author postulates that the theory of preventing piracy through economic motivation 
may be applied to markets where enforcement of antipiracy laws is ineffective. In other 
words, the theory of preventing piracy through economic motivation states that, in an 
environment of disregard to, or absence of, positive property rights, private rewards and 
enforcement mechanisms of the free market, rather than government intervention, could 
protect property interests in non-scarce goods. 
 
4.5 THEORY OF ECONOMIC INVESTMENT IN CREATIVITY 
The research provides the foundation for the creation and operation of new types of 
primary and secondary trading markets for digital goods that have never existed before. 
The Author postulates that an existence of such new markets would provide the basis for 
the creation of a new sector of the economy based on production and servicing of digital 
commodities, and on ancillary economic activities associated with free commerce of 
digital commodities. Production and servicing in the new economic sector would allow 
for the creation of new businesses, jobs, and commerce related to the creation, 
distribution, investment, and trading of digital goods. The new economic activity, when 
combined with savings resulting from a reduction in piracy, could represent a significant 
boost to the global economy.  
The International Data Corporation (2017) estimated that in 2015, U.S. consumers spent 
over $40 billion on media web services and downloads, while consumers in other parts 
of the world spent $271 billion. The global consumer spending on media, web services, 
and digital downloads is estimated to reach $565 billion in 2020 (International Data 
Corporation, 2017).  
While the size of a potential secondary market is unknown, the ratios of sales in primary 
(Der Marderosian, 2017) and secondary (The World Bank, 2017) markets for securities 
could indicate that that the secondary market for commoditised digital goods and 
services could potentially be larger than the primary market for digital goods and 
services. 
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4.5.1 CREATION OF NEW FINANCE AND INVESTMENT SECTORS 
The relationship between stock market, banking and economic growth (Beck, 2003; 
Beck & Levine, 2004) indicates that the existence of a multi-billion dollar secondary 
trading market for digital goods, and the introduction of new trading and investment 
instruments based on digital products, would most likely expand the finance and 
investment industries. An open trading of digital goods as commodities would represent 
a legitimate investment vehicle for mutual funds, investment banks, trusts, retirement 
funds, asset managers, hedge funds, and other institutional investors.  The open trading 
of digital goods as commodities would provide liquidity for holders of digital assets, and 
justify lending and borrowing against digital portfolios. This new class of assets, and 
new digital production and service industry, would stimulate the emergence of new 
finance and banking activities. 
 
4.5.2 CREATION OF A NEW INSURANCE SECTOR 
The new digital trading economy would most likely also spur insurance activities (Feyen, 
Lester & Rocha, 2011), as the new digital assets and businesses based on digital assets 
would create a need for protection of potential digital portfolios’ value. An additional 
need for insurance would further arise from the mitigation of risk in respect to economic 
activities associated with the infrastructure and production assets needed for making, 
distributing, and trading of digital commodities. 
 
4.5.3 CREATIVITY AS AN ECONOMIC INVESTMENT 
Society recognizes creativity as a driving force behind art and science, but only invests a 
small portion of its resources into creativity as a commodity.  
As of 2016, the size of global art sales was estimated at $56.9 billion (McAndrew, 2018), 
while the global value of traded stocks exceeded $77.5 trillion (The World Bank, 2017). 
In the same time, digital goods, except for cryptocurrencies (Shirley, 2018), were neither 
tracked nor valuated as an investment by any of the leading art sales reporting 
companies, even though attempts at auctioning digital art (Thayer, 2013) dated back to 
2013. 
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A closer look at investment habits of the wealthiest investors indicates a similar pattern. 
In 2016, the global investment in art and collectibles by ultra-high-net-worth-individuals 
was estimated at $1.62 trillion (Deloitte & ArtTactic, 2017), while the total net worth of 
these individuals was estimated at $27 trillion (Wile, 2017). This means that only 6% of 
the wealth of this social group was invested into works of art and collectibles, while the 
remaining 94% was allocated to other investment vehicles.  
The present distribution of investment in respect to creativity as a commodity has an 
adverse impact on culture, art and science, as only a fraction of the free market 
investment is directed toward creativity.  
In addition to potential economic impact, the cultural, technological, and scientific 
impact of creative works perceived as commodities should also be considered. The 
introduction of digital goods as liquid and tradable commodities could change the 
balance of investment in creativity. A shift in social perception of creativity as a 
commodity could greatly change social structure and allocation of resources, favouring 
creativity as a viable investment, and advancing humanity to new heights. 
 
4.6 THEORETICAL FRAMEWORK OF ECONOMICS OF NON-
SCARCE GOODS AND SERVICES 
Arguably the most important discovery of the research comes in the form of the 
theoretical framework of economics of non-scarce goods and services, Figure 4.1. The 
economics of non-scarce goods and services consists of the theoretical framework of 
traditional markets for non-scarce goods and services of Figure 4.1(a), and the theoretical 
framework of free trading markets for non-scarce goods and services of Figure 4.1(b). 
The theoretical framework of Figure 4.1(a) was synthesised into a cohesive model by the 
Author, based on fragmented elements from academic and industrial literature (Choi, 
Whinston & Stahl, 1997; Barnes, 2007; Kinsella, 2008; Sullivan, 2016; Bharath, 2012; 
Reeves, Wick, Xue & Hughson, 2016), with the goal of providing a unified 
representation of relationships between interdisciplinary elements informing the 
operation of the traditional markets. The theoretical framework of Figure 4.1(b) was 
inductively developed by the Author, and consists of principles and theories presented in 
sections 4.1-4.5.   
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The frameworks of Figure 4.1(a) and Figure 4.1(b) reflect different aspects of commerce 
of non-scarce goods and services, with the former representing constricted commerce of 
uncommoditised, non-resellable, non-scarce goods and services, and with the latter 
representing commoditised, freely tradable, non-scarce goods and services.  
 
4.6.1 THE PROTO-THEORY OF FREE TRADING MARKET FOR DIGITAL 
PRODUCTS 
The theoretical framework of economics of non-scarce goods and services shown in 
Figure 4.1 and the theoretical frameworks of free trading markets for non-scarce goods 
and services (Figure 4.1[b]) were built in part by the Author on the proto-theory of free 
trading markets for digital products, introduced by the Author in U.S. Patent Application 
No. 14/278,725 (Vanguard, 2014).  
The proto-theory outlined general principles of operation of a trading market for 
electronically transferable instances of works of authorship, introduced new ways of 
applying artificial scarcity, explored different methods of electronic commerce of digital 
products, and presented various embodiments of a free trading market for digital 
products. 
The work (Vanguard, 2014) also included exemplary practical applications and logical 
diagrams. Drawings and examples of implementations of a free trading market for digital 
goods were also provided, and were explained in the context of a computer system 
performing the steps of the claimed methods. The concepts and implementations 
presented by the Author (Vanguard, 2014) form a model of operation of free trading 
markets for non-scarce goods and services, which was partially inspired by the operation 
of free trading markets described by Smith (1776) and Friedman (1962). 
In contrast to many other patents related to the commerce of digital goods (Jouret & 
Kuhlke, 2010; Schilders, 2012; Ringewald, 2013), Vanguard’s (2014) patent claims 1 
and 2 are structured as a set of basic theoretical principles, which can be viewed as a 
proto-theory of a trading market for digital goods operating on the forces of supply, 
demand, and price discovery, supported by application of bilateral scarcity. 
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4.7 SECTION CONCLUSION 
The goal of the research was not only to produce a set of theories (section 4.1-4.5) 
enabling  the creation and operation of a free trading market for non-scarce goods and 
services, but to also provide a foundation for the construction of a theoretical framework 
which “goes beyond models and diagrams” (Colquitt & Zapata-Phelan, 2007, p. 1285),  
and illustrates the underlying processes and relationships, including broader ideas and 
phenomena to form logically interconnected, coherent arguments, and a convincing 
explanation (Colquitt & Zapata-Phelan, 2007). The analysis of underlying problems 
(section 1.2-1.3), grounding them in literature (chapter 2), and subsequent explanation of 
the theories presented in this chapter (section 4.1-4.5), followed by the final synthesis 
(4.6), all work to represent such an interconnected, coherent framework (Figure 4.1). 
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CHAPTER FIVE: PROFESSIONAL PRACTICE 
5.1 RETROSPECTIVE PRACTICE 
In December 2004, while working as an e-commerce consultant and engineer, the Author 
began researching the possibility of creating an electronic trading market for the 
consumption of digital products. Initially, the existence of such a market seemed 
impossible, due to the fact that the balance of supply and demand could never be reached 
because of a continuous, unlimited flood of copies supplied by the copyright owners. But 
despite this initial assessment, the Author intuitively felt that there must be a solution to 
this problem, and continued the research until May 2005, when a spontaneous conceptual 
breakthrough occurred, revealing a glimpse of a solution. This solution was a new way 
of applying artificial scarcity, but it was unclear how artificial scarcity should be 
implemented and executed to ensure equitable trading for all parties, and not a 
monopolistic maximisation of profit. At that point, the research took a different turn, 
focusing on exploring various aspects of artificial scarcity, and subsequently on finding 
principles of operation of a trading exchange for digital goods through a recursive 
application of grounded theory. 
Although the initial problem of basic operation of a trading market for digital goods was 
solved in August 2005, due to other personal and professional responsibilities, the 
research on the problem did not continue until 2012, when the Author finalized drafting a 
provisional patent application, which was filed on May 15th, 2013.  
In May 2014, the Author filed with the U.S. Patent Office (USPTO) a Patent Application 
No. 14/278,725 titled: “Method system and computer program for maintaining scarcity 
of intellectual property in online commerce” (Vanguard, 2014). 
The prosecution of the U.S. Patent Application No. 14/278,725 (Vanguard, 2014) was an 
important element in formulating the theoretical principles outlined in this doctoral 
thesis. The objections raised by patent examiners led the Author to a recursive 
refinement of the theoretical assumptions and principles, serving as a foundation for the 
theory of free trading markets for digital goods.   
One of the objections raised by patent examiners was based on the court ruling in case of 
Alice Corp. v. CLS Bank Int’l (2014), which established a judicial exception in regards to 
certain types of method patents. The decision in Alice Corp. v. CLS Bank Int’l (2014) 
altered the legal meaning of an “abstract idea” (pp. 1-17), and introduced into the U.S. 
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patent law the concept of “significantly more” (pp. 4-15), which was supposed to serve 
as a test demonstrating that there is significantly more to an invention than just an 
abstract idea alone. However, the court failed to provide definitions of these terms, and 
instead gave only a few, imprecise examples of what may be construed as an “abstract 
idea” or “significantly more”.  As a consequence of the court ruling, the USPTO began 
issuing statutory matter patentability rejections for patent applications which, in spite of 
being novel and inventive, involved methods directed to the so-called “abstract ideas”. 
In the process of attempting to overcome these “abstract idea” objections,  the Author 
had to isolate and crystallise the abstract theoretical aspects of the invention and 
differentiate them from elements representing the “significantly more”, in order to form 
patentable claims. This conceptual exercise was instrumental in the subsequent 
formulation of the broader principles and theories of operation of free trading markets for 
non-scarce goods. 
In July 2014, the Author applied with USPTO for trademark:  FOO7, No. 86349727 
(Vanguard, 2015) for computerised online retail store services in the field of 
entertainment, namely books, music, graphics, video, audiovisual works, computer 
programs and ringtones provided via the Internet, and other computer and electronic 
communication network, etc.   
In order for the USPTO to award a trademark, a submission of proof of use in commerce 
was required.  This trademark was first used in commerce in July 2015, during initial 
tests of a prototype of a computerised trading system for digital goods, which allowed 
users to conduct basic buy and sale transactions. Upon submission of proof of use in 
commerce, the trademark was subsequently awarded in October 2015. 
After the awarding of the trademark, development of the computerised trading system 
continued, with a goal of improving its performance and functionality. The initial 
prototype of the computerised trading system first evolved into an experimental trading 
exchange, described in section 5.2, and subsequently into a model of the first commercial 
electronic trading exchange for digital goods operating on the theoretical principles 
(section 4.1-4.4) presented in this doctoral thesis. 
The patent application, together with the development of the ETX, served as a 
foundation for conceptualising, realising, testing, and demonstrating various aspects of 
this doctoral thesis.  
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5.2 EXPERIMENTAL TRADING EXCHANGE 
The theory and principles of free trading markets for non-scarce goods (section 4.1) were 
implemented in practice (section 5.1) and subsequently tested (section 6.1.1, 6.1.2) on 
the ETX. The development of the ETX served as the groundwork for deployment of the 
first applied free trading market for commoditised digital goods and services. It was 
constructed as a client-server platform, and built with custom software and hardware 
architecture.  
 
5.2.1 ETX SOFTWARE 
Since the ETX was an implementation of a novel theoretical framework (Figure 4.1[b]), 
there were no pre-existing software libraries, design patterns or applications to draw 
upon in deployment of the framework. A rich pool of pre-existing software solutions was 
available, however, to inform implementation of various conventional and ancillary 
elements of the ETX, namely electronic messaging (section A.2 §16), payment 
processing (section A.2 §13), media format conversion (section A.2 §10), social 
networking (section A.2 §14), and others. 
The ETX comprises client and server applications (section A.2 §1). The client side of the 
system (Vanguard, 2018a, 2018b, Table 6.2) includes an interactive application, allowing 
users to place various types of orders, communicate with each other, interact through 
social pages, manage their accounts, view trading portfolios, submit new digital goods 
for trading, and perform a wide range of other e-commerce tasks.  
The server side of the system, which implements specific functions and principles of the 
theory (Vanguard, 2014), has been incrementally designed and developed from the 
ground up, specifically the trading engine and practical implementation of steps of the 
theory of free trading markets for non-scarce goods and services, and its business logic.  
In addition to the functional aspects of the ETX, the design goals included high 
performance and scaling (section A.2 §1). To achieve these goals, a custom software 
framework was developed based on purely functional programming to avoid the 
overhead of object-oriented execution. The code was divided into modules and 
distributed among multiple servers. The choice of centralized database (section A.2 §4) 
was driven by the availability of affordable, high performance, commodity servers, 
which allowed for efficient deployment of centralised databases. The purely functional, 
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modular design of the ETX, and a low level of code abstraction, should provide a 
flexible basis for future decentralised database implementation, should the need arise.  
The entire ETX, including the client and server programming, comprises over 147000 
lines of custom code and 171 software modules, and although the level of complexity of 
the ETX is very high, the operation of individual modules is transparent due to its 
functional design and model-view-controller architecture.  
 
5.2.2 ETX HARDWARE 
The implementation of high-performance hardware/server platform represented a 
separate challenge, as theoretical knowledge on the subject is fragmented across different 
sectors of computer science, information systems, and electrical engineering, while 
practical knowledge related to high-performance commercial web platforms is not 
readily available in academia. Many high-performance web infrastructure 
implementations, such as Amazon Web Services (Richman, 2017), eBay infrastructure 
(Knorr, 2016), or Google custom server modules (Shankland, 2009) are proprietary 
solutions developed by their respective companies, and only a limited amount of 
information is available to the public.  
The current structure of the ETX deployment involves eleven mission-critical servers 
(Figure 5.1) including: a router-firewall server, a load balancer, two web servers, a 
session server, a database server, a media load balancer, two media upload and format 
conversion servers, a file storage server, and a mail server. The system also contains 
ancillary servers for file and database backup, routing failover, and others. All servers are 
interconnected by a fiber optic network, and open to the Internet through a fiber optic 
bridge.  
 
5.2.3 ETX NETWORK TOPOLOGY 
The ETX network topology of Figure 5.1 comprises eleven servers. All units reside on a 
single subnet, 10.0.0.0/24. Ancillary servers, as well as the management subnet, were not 
shown in Figure 5.1 for the sake of transparency. The solid lines of Figure 5.1 represent 
physical fiber optic network connections, and the dashed lines represent virtual load 
distribution connections.  
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5.3 SECTION CONCLUSION 
The Author’s professional practice was the foundation of this research. The experiences 
encountered in the course of professional practice led to the identification of the set of 
real market problems (section 1.2), and served as a rich pool of insight into the 
formulation of new theories (section 4.1-4.6), as well as practical solutions (section 5.2).  
While the academic aspect of the research provided necessary scientific and 
methodological rigor, the practical component served as an irreplaceable canvas, 
informing and enabling the research. 
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CHAPTER SIX: TESTING 
6.1 TESTING 
The core theories of the theoretical framework, namely the theory of free trading markets 
for non-scarce goods, the theory of bilateral scarcity, and the theory of preventing piracy 
through economic motivation, were all tested in laboratory environment using the 
experimental trading exchange (ETX), described in section 5.2, built on the principles of 
the theoretical framework of free trading markets for non-scarce goods (Figure 4.1[b]). 
Three types of tests were performed, one using an automated simulation, another with 
live participants, and yet another through grounding theory predictions. 
 
6.1.1 AUTOMATED SIMULATION 
The automated software simulation was run on the ETX, mimicking specific market 
conditions which were believed by the Author to be realistic. The simulation created a 
pool of virtual market participants, all with random names and random geographical 
locations, and made the following assumptions: 
 market participants are willing, ready and able to engage in trading of digital 
goods; 
 the market is not influenced by unknown externalities; 
 market participants are familiar with the operation of the ETX; 
 market participants voluntarily agree to the terms of service and will comply 
with the terms; 
 market participants do not personally know each other; 
 market prices fluctuate in a specific trading range; 
 at least some buyers and sellers of digital goods exist in the trading market; 
 there is a limited supply of the digital goods being offered; 
 there is limited demand for the digital goods being offered; 
 bid and ask prices are allowed to be freely set by the market participants 
within the trading range;  
 at least some market participants are willing to pay asking prices for the items 
being traded; 
 ten types of digital goods are available for trading; 
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 two types of trades are randomly submitted for execution: market trade and 
limit trade, and the resulting combination of buy and sell orders will produce 
four types of potential matches: market sell - market buy, limit sell - market 
buy, market sell - limit buy, and limit sell - limit buy. 
During the execution, the simulation (Table 6.1) first generated a trading queue 
consisting of 1000 random buy and sale trade orders, displayed the initial state of the 
market, and then proceeded to perform automatic trading. The execution of trades was 
displayed immediately upon settlement of each trade, until all available bid and ask 
offers had been processed, and all matches in a trading queue had been exhausted. The 
final state of the market was also displayed in order to ascertain the simulation results. 
Out of 1000 trades, 67.2% were partially or fully settled. The results showed that the 
automated trading of digital goods based on the principles of the theory of free trading 
markets for non-scarce goods can take place, that application of bilateral artificial 
scarcity can be used to cause a limited supply of digital goods, and that the trading 
market can operate through successful partial or full settlement of at least some of the 
trades.  
Although only a portion of the trades in the queue were successfully settled during the 
automated testing, the results were consistent with the operation of known electronic 
stock and commodity exchanges, namely NASDAQ and CBOE, where trading also 
results in a partial or full settlement of only some of the submitted trades. 
The results of the automated testing were only analysed from the qualitative point of 
view to establish whether the principles of the theory of free trading markets for non-
scarce goods are sufficient to enable trading. The quantitative analysis was forgone 
because the existence of even one successful trade, among many orders, could possibly 
be sufficient to create a limited trading market. This conclusion has been made based on 
the observation of some other trading markets; for example, auctions of certain types of 
rare art and antiques (Leung, 2018), where some types of items come up for sale only 
once every few years, or even only once in a lifetime. And although such auctions often 
produce numerous bid offers, no more than one sale transaction per item takes place, and 
in some cases, no transaction is executed at all, if the highest bid offer does not match the 
item’s reserve price. Yet in spite of such a low frequency of auctions and the comparably 
low number of executed trades, these markets continue to exist. 
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6.1.2 TRADING WITH LIVE PARTICIPANTS 
The theories were also tested with two groups of live participants. The makeup of the 
first group (Group 1) was organised to simulate market conditions where consumers are 
familiar with authors and their works, while the second group (Group 2) was organised 
to simulate market conditions where consumers do not know authors and their works.   
The testing with Group 1 and 2, just like the automated simulation (section 6.1.1), was 
also conducted on the ETX, but the automated simulation was disabled, and a human 
interface (Table 6.2) was instead deployed, to allow subjects to interact with the ETX 
directly, and with each other indirectly. All subject interacted with the ETX via the 
Internet.   
 
A. TESTING WITH GROUP 1 
Prior to the test with Group 1, the ETX was pre-populated with the copyrighted 
works of the Author, and participants of Group 1 were selected from among the 
population who either directly or indirectly knew the Author and his work.  
The Group 1 was composed of six live subjects where three of the subjects were 
familiar with topics of electronic trading, copyrights, and digital goods and the other 
three subjects had limited or no knowledge of the topics.  
Testing with Group 1 consisted of a presentation of the ETX to live subjects, an 
explanation of the ETX’s principles of operation, demonstration of the user interface 
(Table 6.2) followed by free experimentation by the subjects with the features, 
functionalities, and possibilities of the ETX. Subjects were not allowed to directly 
communicate with each other, except through the ETX interface, and did not know 
who the other subjects were, except for by screen names, which were intentionally 
obscured to hide the identity of each subject. The opinions, observations, and 
comments gathered during this test from the subjects were then used as an input into 
grounded theory, and resulted in iterative modifications of the original theories and 
their principles. Testing was repeated until no new input from the subjects was 
obtained, and no more new data was available for input into grounded theory.  
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During the testing, the behaviours of the participants were observed, and the 
following observations, opinions, and comments were gathered:  
 all participants successfully engaged in trading of digital goods; 
 four out of six participants stated that they greatly enjoyed the 
process, and the remaining two stated that they moderately enjoyed 
the process; 
 three out of six participants quickly learned the operation of the ETX 
and engaged in trading within twenty minutes after the presentation, 
explanation, and demonstration of the ETX, while the remaining three 
participants needed additional explanation and coaching; 
 five out of six participants stated that they felt their ETX trading 
portfolio had an economic value, and when asked what the value of 
their portfolio was, they cited the dollar value displayed by the trading 
interface of the ETX, and one participant did not feel that the ETX 
portfolio had any more value than a portfolio of digital goods obtained 
from traditional retail outlets; 
 one out of six participants made a trading profit and the remaining 
five recouped at least a portion of their initial investment during 
trading; 
 none of the participants tried to circumvent the trading rules; 
 none of the participants tried to pirate or steal the digital goods being 
traded; 
 128 trades were submitted for execution by all participants, including 
65 trades successfully settled (50.78%) in part or in full. 
As with the automated testing, and for the same reason (section 6.1.1), the results of 
testing with Group 1 were analysed from the qualitative point of view. 
The testing with Group 1 demonstrated that human participants can engage in free 
market trading, and voluntarily trade non-scarce goods on principles of supply, 
demand, and price discovery, and that economic motivation can reduce online piracy. 
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B. TESTING WITH GROUP 2 
The testing with Group 2 was designed to simulate conditions where consumers have 
no affinity for any specific author/seller or his/her work, and the testing was 
conducted in the form of a Delphi panel (Grisham, 2009).  
Prior to the test with Group 2, the ETX was pre-populated with the same copyrighted 
works as it had during the test with Group 1, however, the subjects of Group 2 were 
not familiar with either the works or their author. The participants of Group 2 
received only a minimal set of written instructions about how to use the ETX, and 
were not allowed to pre-test or otherwise experiment with the ETX prior to the 
Delphi panel. 
The first round (Round 1) of the Delphi test was conducted as a double blind test. 
The participants were selected without regard to gender, age or national origin, and 
represented a variety of professions, ranging from clerical and administrative to 
technical and executive. The selection of the participants was based on the 
aforementioned lack of familiarity with the works being traded on the ETX and 
willingness of the participants to be members/contributors of the Delphi panel.  
During Round 1, the subjects were not allowed to directly communicate with each 
other, except through the ETX interface, and did not know who the other subjects 
were, except for by screen names, which were intentionally obscured to hide the 
identity of the subjects. 
After conclusion of Round 1, all answers and opinions of the participants were 
recorded and subsequently compiled into a single document, and each participant 
was provided with the anonymous answers and opinions of all other participants.  
Due to the fact that, during Round 1, all but two participants experienced some 
difficulties in operating the ETX or had additional questions, the subsequent round 
(Round 2) was conducted as an open test, and participants were allowed to ask the 
Author questions or obtain additional training.  
As a result of attrition, only eight participants completed Round 2, and among those, 
four had previous experience in online trading, and the remaining four had little or 
none. 
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During Round 2, the participants were given an opportunity to again use the ETX, 
anonymously communicate with each other, and revise their answers based on the 
compiled answers, views and opinions of their peers. 
The final opinions, observations, and comments gathered after Round 2 of the Delphi 
panel were as follows:  
 all participants successfully engaged in trading of digital-goods; 
 three out of eight participants quickly learned the operation of the 
ETX and engaged in trading within 20 minutes, two participants 
needed 21 to 30 minutes to learn the operation of the ETX, and the 
remaining three needed more than 30 minutes; 
 seven out of eight participants stated that they needed additional 
training, and one stated otherwise; 
 five out of eight participants stated that their ETX trading portfolio 
had an economic value, and when asked what the value of their 
portfolio was, four participants indicated the dollar value displayed by 
the trading interface of the ETX, one participant indicated another 
value, and out of the remaining three participants, two were not sure 
what the value was, and one indicated that there was no value at all; 
 three out of eight participants rated their enjoyment in the trading 
process at six or higher (on scale from one to ten), two rated it at five, 
and the remaining three rated it at four or less; 
 one out of eight participants made a trading profit, six participants 
recouped at least a portion of their initial investment during trading, 
and one participant purchased but did not resell any digital items; 
 none of the participants tried to circumvent the trading rules; 
 none of the participants tried to pirate or steal the digital goods being 
traded;  
 137 trades were submitted for execution by all participants, including 
59 trades successfully settled (43.07%) in part or in full. 
 
In contrast to the testing with Group 1, during the test with Group 2 a set of 
additional essay questions had been given to the participants, and their answers and 
comments were as follows:  
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 when asked whether free market trading will reduce piracy, five out of 
eight participants expressed an opinion that free market trading of 
digital goods may, to some degree, reduce online piracy, while three 
participants were sceptical about the impact of free trading of digital 
goods on online piracy; 
 when asked about positive and negative aspects of the ETX, five out 
of eight participants were appreciative of various aspects of the ETX, 
and used words such as “good layout”, “interesting”, “ability to buy 
and sell digital items has got good potential”, “well-planned”, 
“reasonably intuitive”, and “has a lot of promise”, while the 
remaining three saw no positive aspects at all; 
 
During both rounds, the participants also suggested, directly or indirectly, the 
following areas for further research: 
 explore how “making available other markets, such as audiobooks 
and digital books alongside music, could be profitable, as well as 
increase in the sharing of knowledge” (participant #2); 
 explore how “pirating of music… can have a negative impact on the 
industry and limit the options of buying music for the 
consumer”(participant #2); 
 explore imposing “spending limit option… as some customers may be 
compulsive buyers and may spend more money than they can afford” 
(participant #2); 
 explore “how the publishers of the digital content [should] get paid...” 
(participant #5); 
 explore how “in terms gaming/digital world the move of online 
trading will allow users to replicate the offline trading” (participant 
#7); 
 further explore legal ramifications and reactions of the digital industry 
on free market trading of digital downloads (participant #7) ; 
 explore how “demand and availability affects the price” (participant 
#8); 
 explore ways to improve and simplify the ETX’s user interface and 
navigation (participants #1,3,4,5,6,7,8,9,10). 
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Additionally, two participants expressed particularly interesting opinions:  
”I tend to pare things back to simple scenarios. I am by nature an avid 
car book sales person, either as a buyer or seller. This therefore would have been 
an ideal marketplace for me. I look at it like this. If I have a pile of books that I 
no longer want, I take it to a car book sale and sell them. There is no immediate 
‘like for like’ marketplace you can do this for digital goods, and the concept is 
for me an incredibly powerful one. In terms of the gaming/digital world, the move 
of online trading will allow users to replicate the offline trading-in of games, and 
so will reduce the temptation of hacks, thus making online piracy negligible.” 
(participant #3) 
“If one person has access to digital media that other people want, then 
they still have the option to pirate items via torrent sites, or from other sources. I 
think the real reason as to why people pirate things is the cost of the items sold. 
Though it’s understood that a profit needs to be made, the value placed on such 
items is subjective, however, the disparity between ‘rich’ and ‘poor’ grows, so 
people perhaps believe in a sort of ‘Robin Hood’ theory. Take from the rich, for 
people who cannot afford such resources, as large-scale companies perhaps 
won’t miss a few million dollars. Whereas the loss of, say, £19.99 in relation to 
for example minimum wage is a larger financial cut. However, if you offer the 
option of people being able to pay what they think is an ‘honest’, acceptable 
amount for trade goods, more people (in my opinion) would be inclined to buy 
goods from a marketplace vendor. However, you run the risk of exploitation 
either way. People can still download items and pirate them, regardless of if 
you’re trading or not. For example, you can purchase the PDF of a book, 
download it and still upload to a pirating ‘area’ and have it downloaded by 
multiple other users.” (participant #9) 
 
As with the previous tests (section 6.1.1, 6.1.2.A), and for the same reasons, the 
results of testing with Group 2 were analysed from the qualitative point of view. 
The testing with Group 2 demonstrated that human participants can engage in free 
market trading and voluntarily trade non-scarce goods on principles of supply, 
demand, and price discovery, and that economic motivation can reduce online piracy. 
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6.1.3 THEORY TESTING BY GROUNDING PREDICTIONS 
Colquitt & Zapata-Phelan (2007) identify five levels of “Testing Existing Theory” 
(Figure 1, p. 1283), and characterise each level of theory testing as follows: 
Level 1. Grounding predictions with logical speculations, where “Empirical 
articles that follow the hypothetico-deductive model” may represent a low level 
of theory testing “when they advance a priori hypotheses that are rooted only in 
logical speculation” (p. 1285). 
Level 2. Grounding predictions with reference to past findings; where predictions 
“grounded in past conceptual arguments offer a moderate level of theory testing” 
(p. 1285). 
Level 3. Grounding predictions with existing conceptual arguments; where 
predictions “grounded with existing models, diagrams and figures come very 
close to testing actual theory (Weick, 1995)” and “can explicitly delineate the 
causal connections among a set of variables”, thus representing “high level of 
theory testing”  (p. 1285). 
Level 4.  Grounding predictions with models, diagrams or figures; where 
“models, diagrams, and figures provide the symbolic representation of theory 
that Campbell (1990) described, and they often explicitly indicate the critical 
mediators and moderators that govern particular relationships or processes”, 
and represent “high level of theory testing” (p. 1285). 
Level 5: Grounding predictions with the existing theory; where “true theory goes 
beyond models and diagrams by delving into the underlying processes that 
explain relationships, touching on neighboring concepts or broader social 
phenomena, and describing convincing and logically interconnected arguments”, 
which represent the final level of theory testing (p. 1285). 
 
By applying the characterisations of Colquitt & Zapata-Phelan (2007) to this doctoral 
thesis, it can be stated that the thesis: 
i. advanced a priori hypothesis of professional practice (section 5.1) by 
explaining how, and on what principles, trading markets for non-scarce 
goods can exist and operate (section 4.1);  
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ii. grounded predictions of the theory of preventing online piracy through 
economic motivation (section 4.4) in the findings of Tversky & 
Kahneman (1991) and Hill (2007);  
iii. produced models and diagrams of the traditional markets for non-scarce 
goods and services (Figure 4.1[a]), free trading markets for non-scarce 
goods and services (Figure 4.1[b]), and theoretical framework of 
economics of non-scarce goods and services (Figure 4.1);  
iv. explicitly explained the elements and some of “the critical mediators and 
moderators that govern particular relationships or processes” (Colquitt 
& Zapata-Phelan, 2007, p. 1285) of the theory of free trading markets for 
non-scarce goods and services (section 4.1; 4.3), the theory of bilateral 
scarcity (section 4.2), the theory of preventing online piracy through 
economic motivation (section 4.4), the theory of economic investment in 
creativity (section 4.5), and the theoretical framework of economics of 
non-scarce goods and services (section 4.6);  
v. produced empirical laboratory tests (section 6.1.1, 6.1.2) confirming the 
predictions of the professional practice (section 5.1) and the predictions of 
the theory of free trading markets for non-scarce goods and services 
(section 4.1);  
vi. presented interconnected logical arguments explaining the underlying 
theories, processes and informing relationships of concepts and broader 
social phenomena (Colquitt & Zapata-Phelan, 2007, p. 1285) of markets 
for non-scarce goods and services (section 1.1; 4.1-4.6; 7.1-7.3). 
Therefore, each of the theories presented herein can arguably be viewed as being 
successfully tested through grounding on at least one out of the five levels presented by 
Colquitt & Zapata-Phelan (2007). 
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Table 6.1 - Legend 
The orders are matched by the software simulation and then executed in matching 
BUY/SELL pairs.  
All prices and account balances are expressed in US cents. 
The section "Initial situation" depicts a queue of random orders generated by the 
software simulation. In this section, grey-coloured rows depict orders previously 
executed, and yellow-coloured rows depict open orders.  
The section "Processing pass 1" depicts a process of matching and execution of a pair of 
orders: BUY order Id 52 and SELL order Id 6. 
The section "New share transaction" depicts the result of the trade settlement of BUY 
order Id 52 and SELL order Id 6. 
The section "Final situation" depicts the final queue of orders after the execution of a 
pair of matching orders: BUY order Id 52 and SELL order Id 6. The green-coloured row 
of section "Final situation" depicts the settled BUY order, the red-coloured row depicts 
the settled SELL order, the yellow-coloured rows depict open orders without a match, 
and the grey-coloured rows depict orders previously executed. 
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Table 6.2  ETX human interface 
 
 
Table 6.2 – Legend 
The column headings represent human-readable information about each digital good 
being traded on the ETX, and the headings have the following meanings: 
 Untitled leftmost column – An icon image of a digital good. 
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 Title – A title or name of a digital good. 
 Symbol – A unique symbol assigned to each digital good being traded, to 
avoid confusion between different items having the same title or name. 
 Flag – A flag representing the country where a digital good was released. 
 Class – An indication of whether a digital good is tradable or not, where 
“T” means tradable, and “N” means non-tradable. 
 Style – A classification of the creative subcategory or artistic style in 
which a digital good was created. 
 Market Value – A product of multiplication of maximum limit of quantity 
of a digital good, resulting from the application of bilateral artificial 
scarcity, by the current market price of the digital good. 
 Promo – A media player launch icon, which allows market participants to 
preview a promotional excerpt of a digital good. 
 Delay Trade – A market regulation mechanism expressed in a number of 
days which have to elapse before trading on the secondary market can 
begin. 
 Bid Price – The highest bid price offered for a digital good. 
 Ask Price – The lowest ask price offered for a digital good. 
 Price – A target ask or bid price which will be offered for a digital good if 
the “Execute” button is depressed. 
 Qty. – A quantity which will be purchased/sold if the “Execute” button is 
depressed. 
 Execute Trade – A type of trade order which will be executed if the 
“Execute” button is depressed, where “Buy Now” indicates an order to 
instantly buy the selected digital good, if a matching sell order is found. 
All rows accompanied by the leftmost icon image represent various digital goods 
submitted by human participants for trading on the ETX. 
The rows 1, 4, and 11 are armed for execution, which is indicated by the “Buy Now” text 
in the column “Execute Trade”. The armed rows are immediately processed as orders 
when the “Execute” button is depressed by a human participant. 
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6.2 SECTION CONCLUSION 
The key theories presented in this thesis (chapter 4.1, 4.2, 4.4, 4.6) were tested and 
confirmed using theoretical and practical methods (section 6.1.1, 6.1.2 A, 6.1.3), and 
then additionally tested and scrutinised using the Delphi method (section 6.1.2 B).  The 
insights and comments derived from the Delphi method were particularly interesting, as 
they came from impartial participants and provided a set of suggestions and topics for 
further research.  
The practical aspects of the research, and particularly the testing with live participants 
(section 6.1.2 A & B), were intended to highlight two main modes of consumer 
participation, namely as fans/followers of a specific author/creator, and as neutral 
consumers of digital goods.  
The results of the tests with live participants (section 6.1.2 A & B) were consistent with 
the findings of Stewart (2013), Hess (2017) and Frost School of Music (2018), and the 
higher percentage of successful trades placed by the participants in the first test (section 
6.1.2 A) is most likely the result of the pre-existing fan/follower relationship between the 
consumers and the Author.  
While the results from the tests (section 6.1.1, 6.1.2 A & B) produced a varying rate of 
successfully executed trades, all three tests confirmed the key aspects of theoretical 
predictions (chapter 4), namely that trading of non-scarce goods can take place, bilateral 
artificial scarcity can be successfully applied in the operation of free markets for non-
scarce goods, online piracy can be reduced, and free trading markets for non-scarce 
goods can exist. 
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CHAPTER SEVEN: DISCUSSION 
The purpose of the research was to find whether free trading markets for non-scarce 
goods and services can exist, and if so, then establish a theoretical framework for the 
operation of such markets. Additionally, the research intended to find how to return back 
to consumers the rights to resell digital goods, reduce digital piracy, and transform 
creativity into a viable economic commodity. 
The research findings have demonstrated that free trading markets for non-scarce goods 
can exist, and a theoretical framework (Figure 4.1[b]) and the theory of free trading 
markets for non-scarce goods (Figure 4.1[b] box 1) operating on principles of supply, 
demand and price discovery, was set forth. The research also discovered that principles 
of commerce of non-scarce goods can be applied to the commerce of non-scarce services 
(Figure 4.1[b] box 4), and the scope of theoretical findings (Figure 4.1 & 4.1[b]) was 
extended to include non-scarce services.  
The discussion presented herein will mainly focus on the newly-developed theoretical 
framework of free trading markets for non-scarce goods and services of Figure 4.1(b).  
 
7.1 THEORETICAL FRAMEWORK OF ECONOMICS OF NON-
SCARCE GOODS AND SERVICES 
The theoretical framework of economics of non-scarce goods and services, introduced by 
the research in section 4.6, encompasses theoretical frameworks of traditional, 
constricted markets (Figure 4.1[a]) and the newly-developed free trading markets for 
non-scarce goods and services (Figure 4.1[b]).  
The literature provides ample studies of traditional markets for digital goods and 
services, informing the operation of the theoretical framework of Figure 4.1(a); however, 
apart from legal arguments pertaining to court cases involving illegal secondary markets 
(Kawabata, 2014; Iglesias, 2017), only a few scholars (Downes, 2013; Musiani & 
Peserico, 2014) have ever explored the interdisciplinary aspects of secondary markets for 
digital goods. The pre-existing literature on economics of non-scarce goods is rooted in 
the limited, traditional understanding of digital goods and services, and their commerce. 
The systematic study of commoditisation, economisation, and operation of free trading 
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markets for non-scarce goods and services, and investment in creativity as a commodity, 
does not exist, and thus the pre-existing science is simply incomplete. 
The contribution to knowledge and originality offered by the theoretical framework of 
Figure 4.1 stems from the fact that it provides a complete theoretical foundation for the 
emergence of a new discipline of study, named by the Author “economics of non-scarce 
goods and services”, aimed at the systematic studying and understanding of socio-
political and socio-economic activity in the markets for non-scarce goods and services, 
and specifically the operation and impact of free trading markets for non-scarce goods 
and services on the economy and society. Furthermore, the economics of non-scarce 
goods and services outlines specific interdisciplinary sub-areas for future research, 
exemplified by elements 1-9 of Figure 4.1(a) and elements 1-12 of Figure 4.1(b).  
 
7.2 THEORETICAL FRAMEWORK OF TRADITIONAL 
MARKETS FOR NON-SCARCE GOODS AND SERVICES 
While the literature provides multiple studies and discussion (Choi, Whinston & Stahl, 
1997; Barnes, 2007; Kinsella, 2008; Sullivan, 2016; Bharath, 2012; Reeves, Wick, Xue 
& Hughson, 2016) of various aspects of traditional markets for digital goods and 
services, informing operation of individual elements of the theoretical framework of 
Figure 4.1(a), no unified model, representing the operation of the pre-existing markets 
for non-scarce goods and depicting interdependence of their elements has ever been 
developed. Additionally, because the elements of the framework of Figure 4.1(a) were 
previously dispersed among various disciplines of science, unifying them into one 
cohesive entity under the umbrella of economics of non-scarce goods and services 
should help to advance studies of the subject, by giving a focused context to the 
fragmented knowledge. To this extent, the model of the theoretical framework of 
traditional markets for non-scarce goods and services (Figure 4.1[a]) represents an 
original contribution to knowledge. 
To avoid redundancy, the discussion of the individual elements of the theoretical 
framework of traditional markets of Figure 4.1(a) will be forgone, as they have been 
previously, although separately, discussed in the academic literature (Choi, Whinston & 
Stahl, 1997; Barnes, 2007; Kinsella, 2008; Sullivan, 2016).  
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7.3 THEORETICAL FRAMEWORK OF FREE TRADING 
MARKETS FOR NON-SCARCE GOODS AND SERVICES 
For the purpose of this discussion, it will be assumed that issues associated with 
intellectual property and digital goods are representative of issues pertaining to non-
scarce goods in general. It will be also assumed that positive property rights mean rights 
arising from codified, government-sanctioned law, and the enforcement of those rights is 
warranted by the law.  
The most important limitation of the theoretical framework of traditional markets for 
non-scarce goods and services (Figure 4.1[a]) is the fact that it does not provide for free 
trading of non-scarce goods and services, and thus the forces of supply, demand and 
price discovery cannot function and secondary markets cannot exist. In contrast, the 
newly-developed theoretical framework of free trading markets for non-scarce goods and 
services (section 4.1-4.5; Figure 4.1[b]) offers the theoretical foundation for emergence 
and operation of primary and secondary free trading markets, which represents 
contribution to knowledge, fills in a gap in the literature, and answers research questions 
1-3 (section 1.3). 
The theoretical framework of free trading markets for non-scarce goods and services 
(Figure 4.1[b]) is comprised of twelve elements, which will be individually discussed in 
detail. 
 
7.3.1 POSITIVE PROPERTY RIGHTS  
While positive property rights can substantially reinforce operation of a free trading 
market for non-scarce goods and services, the research anticipates that, in some 
situations, positive property rights may not be necessary, particularly if the market offers 
sufficient financial and/or moral motivation to observe property rights by other means. 
For example, in a market where trading rules offer financial motivation to protect 
property in non-scarce goods, it may not be necessary to use positive law.  
The literature is divided on the issue of intellectual property rights, with Rothbard (1962) 
stating that intellectual property rights can be implemented in the form of a contract, with 
Kinsella (2008) negating the ideas of Rothbard (1962) and stating that without positive, 
in rem property rights, the system of intellectual property could not function at all, and 
with drafters of the U.S. Copyright Act (1976) and U.K. Copyright, Designs and Patents 
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Act (1988) strongly believing that broad and systemic application of in rem and in 
personam rights can properly manage the issues of intellectual property rights and 
benefit society. However, the literature is silent on how intellectual property rights 
induced through financial motivation under bilateral artificial scarcity can function 
without positive property law. The present research postulates that, in markets operating 
on principles of the theory of free trading markets for non-scarce goods, it may be 
possible to observe intellectual property rights through financial incentives emerging 
from the natural operation of the free market, rather than state-sanctioned positive 
property law.  
 
7.3.2 PREVENTING PIRACY THROUGH LAW ENFORCEMENT  
While enforcement of anti-piracy laws plays an important part in the operation of the 
pre-existing system of commerce of non-scarce goods, this research demonstrates other 
possibilities. If the logic applied to positive property rights is extended to the aspect of 
law enforcement, then in some situations where the positive property rights are not 
needed, the law enforcement of the unneeded rights would be equally unnecessary.  
Suchman (1989) presents an example of how intellectual property was protected in 
preliterate societies without codified law through leveraging societal beliefs and rituals; 
however, Suchman’s (1989) findings are hardly applicable to the operation of modern 
free markets. 
Rothbard (1962) advocates enforcing property rights through the resolution of a contract 
dispute, and believes that a copyright could be expressed as a contract between the 
copyright holder and a willing party, and subsequently be enforced through a contract 
dispute resolution, rather than through the application of law enforcement under positive 
intellectual property law. While this research agrees that the use of contractual 
agreements may have useful applications in the governance of property rights of non-
scarce goods in free markets, it shall be noted that Rothbard’s argument has a major 
flaw: a contract is a personal agreement, and does not bind anyone who is not a party to 
the contract, thus, any person outside the contract who could come into possession of the 
so-called “contractually copyrighted item” would not be bound by the contractual 
covenants, and could distribute such an item without limitation (Kinsella, 2008). 
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Consequently, a copyright system based solely on contractual agreements would quickly 
collapse.  
The present research fills in the gap in the literature, and postulates that, in absence of 
positive property rights, a private enforcement of market rules could protect property 
interests in non-scarce goods, rather than government mandated law enforcement, under 
the condition that the market offers sufficient economic or other stimuli, as well as 
mechanisms, for observance of the private property interests in non-scarce goods. 
 
7.3.3 THEORY OF FREE TRADING MARKETS FOR NON-SCARCE GOODS  
The theory of free trading markets for non-scarce goods (Figure 4.1[b] box 1) comprises 
nine principles (section 4.1.1-4.1.9). While some of these principles have previously 
been practiced individually, they exhibit new qualities, and have a different effect 
(section 4.1.1-4.1.9) when applied together and in context of bilateral artificial scarcity 
(section 4.2), which directs their focus toward commoditisation and free market trading 
of non-scarce goods. 
The pre-existing theories of commerce of non-scarce goods (Figure 4.1[a] box 3) are 
non-cohesive, as they inform various methods of commerce, ranging from free 
distribution to subscriptions (Wunsch-Vincent, 2013) and paywalls (Choi, Whinston & 
Stahl, 1997; Sullivan, 2016), and are burdened by their inability to inform the operation 
of free trading of non-scarce goods. This void in the literature in respect to free trading 
markets for non-scarce goods is arguably one of the reasons, if not the main reason, for 
the non-existence of such markets, and therefore the theory of free trading markets for 
non-scarce goods not only offers the foundation for the emergence of free trading 
markets for non-scarce goods, but the individual principles of the theory have been 
shown (Vanguard, 2014) to be directly applicable in constructing business methods for 
free market commerce of commoditised non-scarce goods. 
The novel application of the theory of free trading markets for non-scarce goods and its 
contribution to knowledge stems from the fact that it describes a previously unknown 
process of commoditisation of non-scarce goods, and informs the operation of free 
trading markets for non-scarce goods. In this context, the theory and its principles 
(section 4.1.1-4.1.9), acting in concert to enable operation of free trading markets for 
non-scarce goods, have never been practiced or studied.  
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7.3.4 THEORY OF FREE TRADING MARKETS FOR NON-SCARCE 
SERVICES 
The research has defined the term "non-scarce services" and introduced the theory of 
free trading markets for non-scarce services (Figure 4.1[b] box 4). 
The economic literature generally treats services as being inherently scarce due to 
expenditure of labour (Smith, 1776; Marx, 1867; Schumpeter, 1947; von Mises, 1949; 
Rothbard, 1962), however, some researchers (Loebbecke & Huyskens, 2007; Tucker & 
Kinsella, 2010) break ranks and suggest that some services, namely those rendered over 
the Internet, may be viewed as being unlimited. 
While the specific term "non-scarce services" can be found in literature, it has generally 
been used incorrectly to mean services which are common or rendered by a relatively 
large group of suppliers. For example, Balogh (1945) uses the term “non-scarce service” 
to mean "amusements" which are "obtainable against postal orders or stamps" (p. 78), 
and Jililian (2012) uses the term to mean "low skilled construction labor" (p. 61). 
It shall be noted that, although non-scarce services and non-scarce goods bear many 
similarities, some of the differences lie in the scope of legal rights used for their 
protection. Specifically, the property rights in digital non-scarce goods are clearly 
defined and enforced under the copyright laws, while the protection of rights to digital 
non-scarce services is less transparent, and often relies on common theft prevention laws 
(U.K Theft Act of 1978; Alaska Statute §11.46.160). 
Although the methods and algorithms used for the rendering of some non-scarce services 
may be eligible for protection under patent laws (35 U.S.C.; U.K. Copyright, Designs 
and Patents Act, 1988), the results arising from the application of such algorithms often 
cannot be protected under the patent laws. For example, some search results cannot be 
protected at all, as identical search results can be achieved by different search algorithms, 
and the results themselves often constitute information in the public domain. 
In order to avoid redundancy, further discussion of the theory of free trading markets for 
non-scarce services will not be presented, since it was constructed on the principles of 
the theory of free trading markets for non-scarce goods, and its operation is virtually 
identical.  Therefore, the reader is referred to the discussion of the theory of free trading 
markets for non-scarce goods (section 7.3.3), minding the fact that the word “goods” 
shall be substituted by the word “services”. 
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7.3.5 THEORY OF BILATERAL ARTIFICIAL SCARCITY 
The research introduced the theory of bilateral artificial scarcity (Figure 4.1[b] box 2) 
and filled in the gap in the literature, in respect to the socio-commercial applications of 
artificial scarcity. While traditional use of artificial scarcity, as unilateral monopoly, was 
generally intended to control the consumer and extract the highest possible price (Smith, 
1776; Cox, 1998; Sullivan, 2016) to the advantage of the seller, the bilateral artificial 
scarcity is aimed at both the party imposing the scarcity and the party consuming the 
scarcified goods, thus providing balance, creating mutual dependence, and a symbiotic 
relationship that is potentially beneficial to both parties.  
Except for discussion on monopolies of scarce goods, which are generally viewed as 
harmful to the market by most economic doctrines, the best source of research on 
artificial scarcity is the literature on the effects of copyrights, which are an exemplary 
application of artificial scarcity to non-scarce goods.  The views on copyrights range 
from total denial of any positive effects (Kinsella, 2008), through moderate acceptance 
(Smith, 1763; Rothbard, 1962), to enthusiastic approval (Spooner, 1855) and 
demonstration of effectiveness (Falvey, Foster & Memedovic, 2006). However, except 
for the prior research by the Author (Vanguard, 2014) and scant references about limiting 
the quantity of sold goods through application of apparatuses (Jouret & Kuhlke, 2010; 
Ringewald, 2013), the literature is silent about bilateral artificial scarcity and its 
potentially useful application in the commerce of non-scarce goods and services. And 
while some potentially harmful effects of bilateral artificial scarcity have also been 
indicated by the research (section 4.2), those harmful actions of individual market 
players would most likely be offset by the competitive actions of other market 
participants. And in the case of copyrighted non-scarce goods, even if the harmful 
application of bilateral scarcity would cause some digital goods to be pushed out of the 
market, such goods would eventually return, and become available to the consumers at 
no cost after the expiration of the copyright term.   
Although the application of artificial scarcity, as used herein, can be viewed as a 
monopolistic departure from free market philosophy, the Author argues that bilateral 
artificial scarcity, when used voluntarily by the market participants, is consistent with the 
ability of sellers-producers to decide what quantity, of what product, and at what price, 
they want to offer to the public. And in this sense, each seller-producer is an independent 
decision maker, entitled to exercise artificial scarcity with respect to products or services 
manufactured or rendered by the seller. However, as a group, all sellers-producers form a 
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pool of mutually competing products/services, quantities, and prices (Jevons, 1965), and 
thus effectively eliminating monopoly in a specific sector of production. 
Another aspect of compatibility of bilateral artificial scarcity with free markets may be 
argued based on properties of digital goods. Specifically, the need for investment of 
scarce labour and resources in the process of creating digital goods, and the subsequent 
difficulty in recouping the investment due to non-scarcity (Loebbecke & Huyskens, 
2007; Vanguard, 2014), runs contrary to the very principles of free markets (Smith, 
1776), where a balance between a limited supply and a demand creates an equilibrium 
(Walras, 1954; Einarsson, 2016) determining the prices and, consequently, resource 
allocation. Thus, the lack of such equilibrium due to unlimited supply, resulting from 
non-scarcity, creates conditions under which free markets for non-scarce copies of digital 
goods cannot exist, at least not in the form envisioned by Smith (1763, 1776), and the 
bilateral artificial scarcity can be uses to restore the upset equilibrium. 
And ultimately, the bilateral artificial scarcity, when applied to digital goods and 
services, is intended to alleviate specific shortcomings of the current operation of the 
official copyright system, while still complying with the current laws in most 
jurisdictions. 
Thus, the theory of bilateral artificial scarcity substantially departs from the literature in 
terms of understanding and application of artificial scarcity, and provides a contribution 
to knowledge.  
 
7.3.6 MECHANISM DESIGN 
The research concluded that it may be necessary to use a market regulation mechanism to 
maintain a balance between activities on the primary and secondary trading markets for 
non-scarce goods and services. While use of market regulation mechanisms, intended to 
regulate primary and secondary trading markets for non-scarce goods and services, is 
consistent with the theory of mechanism design of Hurwicz & Reiter (2006), the specific 
designs of market regulation mechanisms suggested by the research are new, and present 
a novel way of regulating free trading markets for non-scarce goods and services, and 
thus also constitute a contribution to knowledge. It shall be noted that, although the 
research has presented various designs of a market regulation mechanism, the 
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consequences of the application of the mechanism designs have not yet been sufficiently 
tested, and will require additional study. 
In addition to a market regulation mechanism, it is anticipated that the application of 
game theory may have additional uses in understanding and/or effectuating traders' 
(players’) behaviour in various market situations (Aumann, 1985); however, the research 
has not explored this subject, and future research will also be needed in this field.  
 
7.3.7 FREE MARKET BUSINESS METHODS AND MODELS 
The emergence of digital goods and services has caused a massive shift in methods and 
models of conducting business (Barnes, 2007; Witt, 2015). This shift affects not only 
businesses relying on electronic-commerce, but also brick-and-mortar businesses which, 
in cases of disruptive innovation, often lose market share, or become entirely obsolete 
(Banerjee, 2017) under the pressure of electronic business models. Waldfogel (2010) 
observes that “technological change made it harder to appropriate value from selling 
physical recorded music”, yet at the same time, the increasing “stream of services 
coming of digital products” is not matched by an increase in revenue streams. Waldfogel 
(2010) perceives this situation as a failure of existing business models. Similarly, Witt 
(2015) shows a relationship between failure to embrace new business methods and 
models in commerce of digital music, and loss of sales and revenues. However, apart 
from technological contraptions (Jouret & Kuhlke, 2010; Schilders, 2012; Ringewald, 
2013), the literature does not contain any business methods and theoretical models which 
would be applicable in free market trading of non-scarce goods and services. 
The theories of free trading markets for non-scarce goods and non-scarce services 
provide not only a theoretical basis for the trading of non-scarce goods and services, but 
the principles of the theories, when implemented as steps of business methods 
(Vanguard, 2014), can also be used as the building blocks for various novel business 
models (Vanguard, 2018a, 2018b), which are anticipated to solve a range of 
shortcomings of the pre-existing business methods and models, in the area of commerce 
of digital goods. Specifically, the novel business methods and models should enable 
conducting business on the primary and secondary trading markets for non-scarce goods 
and services operating on principles of supply, demand, and price discovery. 
Consequently, the business methods (Vanguard, 2014) and models (Vanguard, 2018a, 
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2018b) stemming from the principles of the theories of free trading markets for non-
scarce goods and non-scarce services represent contributions to knowledge, and fill a gap 
in literature pertaining to theoretical and applied business methods and models of 
commerce of non-scarce goods and services. 
 
7.3.8 FREE TRADING MARKET FOR COMMODITISED NON-SCARCE 
GOODS AND SERVICES 
The currently-utilised modes of electronic commerce of digital goods can be viewed as 
traditional forms of retail sales, offering one-way, producer-to-consumer methods of 
sale, which effectively constrict operation of the market by making it incapable of 
conducting free trading. While non-traditional implementations of markets for 
exchanging and trading digital goods have been attempted before (Metro-Goldwyn-
Mayer Studios Inc. v. Grokster, Ltd., 2005; Capitol Records, LLC v. ReDigi Inc., 2013), 
they have been found to be illegal. Legally valid descriptions of implementations of 
commerce of digital goods, which are present in the industrial literature (Fisher, 2006; 
Jouret & Kuhlke, 2010; Schilders, 2012; Ringewald, 2013; Drouin, 2014), bear some 
similarities to the implementation of the ETX, however, their specifications are more 
akin to the operation of a machine, rather than the scientific presentation of a theoretical 
model.  
When the subject of free trading markets for non-scarce goods is analysed against the 
body of academic research in electronic commerce, the works of Loebbecke & Huyskens 
(2007) and Musiani & Peserico (2014) provide rich insight into the problems associated 
with electronic commerce of digital goods, but are also devoid of theoretical or practical 
models for operation of free trading markets for non-scarce goods and services. 
The theories of free trading markets for non-scarce goods and non-scarce services 
developed by this research, together with the theory of bilateral artificial scarcity and 
market design mechanism, provide a foundation and a model for the development and 
operation of primary and secondary free trading markets for non-scarce goods and 
services (Figure 4.1[b] box 8, 9, 10), which can be used for modelling, analysis, and 
commerce of non-scarce goods and services. The ETX (section 5.2) represents the first 
such applied primary/secondary free trading market for non-scarce goods, and the results 
obtained from simulations and testing performed with the ETX (section 6.1, 6.2), as well 
as the ETX itself (section 5.2), represent a contribution to knowledge.  
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7.3.9 THEORY OF PREVENTING PIRACY THROUGH ECONOMIC 
MOTIVATION 
The research also unveiled a theory for preventing digital piracy through economic 
motivation. The theory, as applied to digital goods in particular, relies on the premise of 
restoring tangible value in tradable digital goods and the concept of creativity as an 
economic commodity, which together should act as factors motivating consumers to 
protect the digital portfolios in their possession.  
The theory of preventing piracy through economic motivation is consistent with prior 
findings of Hill (2007), and specifically addresses aspects of moral intensity (Jones, 
1991), and equity theory (Adams, 1963). While Hill (2007) states that the aspect of 
moral intensity in respect to digital goods is rather low, and discusses how some 
individuals may excuse and justify piracy by perceiving the current methods of 
commerce of digital goods as immoral, no solution is provided to the problem of digital 
piracy. In this respect, the theory of preventing piracy through economic motivation 
answers research question 4 (section 1.3) and provides a specific, potential solution to 
the problem of digital piracy by restoring the perception of social and economic value, 
consequently serving to raise the moral intensity and addressing the aspect of equity 
theory. 
The theory of preventing piracy through economic motivation should also be examined 
in the context of the research of Tversky & Kahneman (1991), who state that in a 
situation of riskless choice, potential losses and disadvantages have a greater impact on 
decision making than gains and advantages do. The research of Tversky & Kahneman 
(1991) indicates that buyers who had never owned a good would be more likely to offer 
a lesser amount to purchase the good than the asking price of the sellers who own the 
good. However, the current behaviour of sellers and buyers of digital goods is exactly the 
opposite of that, as suggested by the theory of Tversky & Kahneman (1991). The buyers 
who have never owned a digital good are willing to pay a price to acquire the good, and 
those who already own the digital good will often give it away for free.  
The Author postulates that the inapplicability of the theory of Tversky & Kahneman 
(1991) to the commerce of digital goods is most likely caused by the altered perception 
of the value of digital goods, stemming from the current operation of the law and 
constricted methods of commerce. The Author postulates that the emergence of free 
trading markets for digital goods will shift perception of the value of digital goods, 
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making it more aligned with the perception of the value of tangible goods, and will 
restore the applicability of the theory of Tversky & Kahneman (1991) to digital goods.  
The above discussion demonstrates how the theory of preventing piracy through 
economic motivation contributes to knowledge, fills a gap in the literature by providing a 
practical solution for the reduction of digital piracy, and illustrates how the altered 
perception of the value of digital goods affects the buying and selling decisions of 
market participants. 
 
7.3.10 THEORY OF ECONOMIC INVESTMENT IN CREATIVITY 
Although the term “investment” in relation to creativity has been previously used in 
literature, the pre-existing research did not produce a theory or method of investing in 
creativity as an economic commodity. Specifically, Schumpeter (1947) explores 
creativity embodied in innovation in the context of economic progress; Jackson et al. 
(2003) explore investing in creativity in the context of building support structure for 
development of creative social capital, Becker (1993) explores investing in the 
development of human capital in the context of training and education, and Sternberg & 
Lubart (1993) explore investing in creativity in a metaphorical sense, where “buying 
low” means researching unexplored ideas and “selling high” means achieving a creative 
goal and disseminating the output.  
While digital embodiments of creativity, in the form of digital goods, are excellent 
vehicles for electronic trading, as of today there are no viable trading exchanges of 
creativity as tradable commodity, and the only known exchanges of trading digital assets 
operate in respect to cryptocurrencies (Clinch, 2017), blockchain assets (Dirham, 2017), 
digital tokens (Sharma, 2018), and patent rights (Alden, 2013). The lack of viable trading 
exchanges for commoditised creativity is accompanied by a void in the literature, in 
respect to theoretical foundation informing economic investment in creativity as 
commodity.  
 
Political impact of creativity as an economic investment 
It is well understood that political and economic systems are interdependent and closely 
intertwined. While the impact of physical commodities on political-economic systems 
has been extensively studied (Smith, 1776; Marx, 1867; Rothbard, 1962; Friedman, 
1962), the political impact of creativity as an economic commodity is unknown. It would 
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be logical to assume that, if creativity was accepted as a viable economic commodity, it 
would have a profound impact not only on the economy, but also on governance, 
administration, law, development of society, and consequently, political systems. 
 
Social impact of democratisation of trading of digital goods 
The current operation of the market for digital goods concentrates most of the financial 
advantages of commerce into the hands of copyright holders. The consumers are 
generally forbidden from reselling digital goods, and the absence of legally operating 
trading exchanges for digital goods puts the consumers into an economically 
disadvantageous position.  Taking under consideration the fact that consumer spending 
for media, web services, and digital downloads on the primary market is estimated to 
exceed half a trillion dollars by 2020 (International Data Corporation, 2017), the 
potential size of a secondary trading market would be significant to the world’s 
economy. Consequently, the secondary trading market could free up and reuse a 
substantial amount of consumer’s assets, which are currently frozen in the form of non-
resellable digital libraries. Returning back to consumers the right to lawfully resell digital 
content would not only democratise the trading of digital content, but would also have a 
positive impact on increasing the net worth and lifestyle of the consumers.  
If a critical view on this approach is taken, and the assumption is made that consumers’ 
ability to resell digital content could adversely impact the revenues of the copyright 
holders, then a consideration should also be given to factors which could offset the 
potential adverse effects, namely the increase of consumers’ disposable budgets and 
reduction of piracy. Therefore, it is easy to envision how the increase of consumers’ 
disposable budget and reduction in piracy could fuel additional spending on digital 
goods, and generate additional revenues for the copyright holders. Additionally, the 
trading exchanges for digital goods could allocate a percentage of each trade on the 
secondary market as royalty payments to the copyright holders, thus compensating them 
for any potential losses on the primary markets. 
Conspectus 
The theory of economic investment in creativity builds on the previous work by the 
Author (Vanguard, 2014), answers research question 5 (section 1.3), and contributes to 
knowledge by providing the theoretical model of trading creativity as an economic 
commodity, and setting the practical foundation for building and implementing 
electronic trading exchanges for commoditised creativity.  
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7.4 CONTRIBUTION TO KNOWLEDGE AND ORIGINALITY 
The Author provided a contribution to knowledge in the form of new concepts and 
pioneering theories in several areas of theoretical science, as well as examples of 
practical implementations of the theories, thus contributing to knowledge in the area of 
applied science. 
 
 
The Author’s original contribution to the theoretical knowledge 
The Author developed the following original concepts, theoretical frameworks and 
theories not previously presented in the literature: 
i. Theoretical framework of economics of non-scarce goods and services (as 
shown in section 4.6 and discussed in section 7.1). 
ii. Model of the theoretical framework of traditional trading markets for non-
scarce goods and services (as shown in section 4.6 and discussed in section 
7.2). 
iii. Theoretical framework of free trading markets for non-scarce goods and 
services (as shown in section 4.6 and discussed in section 7.3). 
iv. Theory of free trading markets for non-scarce goods (as shown in section 4.1 
and discussed in section 7.3.3). 
v.  Theory of free trading markets for non-scarce services (as shown in section 
4.3 and discussed in section 7.3.4). 
vi.  Theory of bilateral scarcity (as shown in section 4.2 and discussed in section 
7.3.5). 
vii.  Theory of preventing piracy through economic motivation (as shown in 
section 4.4 and discussed in section 7.3.9). 
viii. Theory of economic investment in creativity (as shown in section 4.5 and 
discussed in section 7.3.10). 
ix.  Model of operation of free trading market for non-scarce goods and services 
(as shown in section 4.6.1 and discussed in section 7.3.8). 
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The Author’s original contribution to the applied knowledge 
The Author produced the following original contributions to the applied knowledge: 
i. Business methods and models for commerce in primary and secondary free 
trading markets for non-scarce goods and services (as shown in sections 4.1, 4.3 
and discussed in section 7.3.7). 
ii. ETX - an applied free trading market for commoditised non-scarce goods and 
services (as shown in section 5.2, and discussed in section 7.3.8). 
iii. U.S. Patent Application No. 14/278,725 (Vanguard, 2014) for newly 
developed business methods. 
 
7.5 LIMITATIONS AND CRITIQUE 
The theories presented herein have not been tested under real economic conditions, and it 
is unknown whether the theories will prove to be valid or effective in the marketplace. It 
is also unknown whether producers and consumers of non-scarce goods and services will 
embrace and engage in economic practices postulated by the research.  
The assumptions made during laboratory software simulation of the theories, although 
believed by the Author to be realistic, cannot be proven to be sufficient to mimic the real 
market conditions.  
The laboratory testing with human participants was burdened by a small sample size. 
An anticipated impact of the theory of reduction of digital piracy (section 4.4) in the 
context of national and international trade (section 2.1.8) has not yet been experimentally 
observed, and it is unknown to what degree, if at all, the theoretical mechanisms of 
reduction of piracy, postulated by the Author, will prove to be effective in commerce. If 
proven effective, the investment in digital goods as commodities will require additional 
research into its possible implementations, applications, and social, political and 
economic consequences. 
Additional qualitative and quantitative research and empirical observations will be 
needed in order to validate all the theories presented by the research. 
89 
7.6 RECOMMENDATIONS FOR FURTHER RESEARCH 
During investigation and formulation of the theories presented by this research, several 
areas of further inquiry have been identified. Specifically, the economics of non-scarce 
goods and services as a new discipline of science opens a whole range of qualitative and 
quantitative research possibilities into socio-political and socio-economic interactions, as 
well as into the impact of free markets of non-scarce goods and services on government, 
economy, and society.  
The individual theories and elements comprising the economics of non-scarce goods and 
services provide more precise areas for further research. 
Theories of free trading markets for non-scarce goods (section 4.1) and non-scarce 
services (section 4.3) have outlined methods of commoditisation of non-scarce goods 
and services, however, further research will be needed to understand how to optimally 
economise non-scarce goods and services in real market conditions. 
The discussion (section 7.3.6) of theory of free trading markets for non-scarce goods 
(section 4.1) anticipates that further research into the application of mechanism design 
and game theory will be instrumental in crafting various market regulation mechanisms 
and explaining actions, motivations, and strategies of traders (players) in free trading 
markets for non-scarce goods and services. 
The theory of bilateral scarcity (section 4.2) provides a range of methods for limiting a 
quantity of non-scarce goods and services, but the relationship of the optimal 
combination of quantity, price, and static or dynamic limiting algorithms has not been 
established, and will require further studies.  
The theory of preventing piracy through economic motivation (section 4.4) has not been 
tested in real economic conditions, and further quantitative and qualitative research will 
be needed in order to demonstrate its effectiveness in reducing online piracy, as well as 
its impact on the methods and scope of enforcement of anti-piracy laws. 
The theory of economic investment in creativity (section 4.5) postulates a positive 
impact of the commoditisation of non-scarce goods and services on the economy and on 
society, but the scope and consequences of the impact, and particularly its effect on 
investment, banking, insurance, and creativity as an economic commodity, provide vast, 
unexplored areas for new research. 
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Additionally, the suggestions for further research provided by participants of the Delphi 
panel (section 6.1.2 B) provide additional material for research, and are particularly 
interesting, as they resulted from practical application of the theories presented in this 
thesis. 
 
7.7 SUMMARY CONCLUSION 
The theories presented herein set forth a scientific foundation for creation and operation 
of free trading markets for non-scarce goods and services, and outline how to reduce 
digital piracy, commercialise creativity as a viable economic commodity, implement 
mechanisms for organised investment into creative sectors, enable primary and 
secondary economic activities associated with production and trade of digital goods and 
services as tradable commodities, and champion the economics of non-scarce goods and 
services as a new discipline of research. 
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APPENDICES 
A.1 SUPPLEMENTAL LITERATURE REVIEW 
Opposition to intellectual property rights 
The voice of opponents to intellectual property rights is well-articulated in a monograph 
by Kinsela (2008). Kinsella (2008) presents an overview of currently practiced methods 
of protecting intellectual property, such as copyrights, patents, trademarks and trade 
secrets, and then advocates against the intellectual property in general. The text is 
heavily influenced by libertarian economics, and poses questions related to the cost and 
social burden of intellectual property protection. Kinsella states that "it is debatable 
whether copyrights and patents really are necessary to encourage the production of 
creative works and inventions, or that the incremental gains in innovation outweigh the 
immense costs of an IP system" (p. 21). Although interesting and thought-provoking, the 
monograph does not present any quantitative studies pertaining to the economic burden 
of patents and copyrights and their impact on creativity. Kinsella argues that property 
rights are useful as a tool in avoiding human conflict over scarce resources, and then 
states that property rights are not applicable to things of infinite abundance, because 
there cannot be conflict over such abound things. This line of reasoning fails to take 
under consideration the fact that human-made non-scarce products are created by people 
whose lives and time are scarce, nor does it account for the fact that production of 
human-made non-scarce goods can only be done at the expense of consumption of scarce 
goods, as the creators must eat, dress, live and perform a range of everyday functions, 
and thus consume scarce resources. The producers of non-scarce goods often 
subjectively view them as having a tangible value in terms of time, effort and resources 
invested into their production. Therefore, there is an intrinsic potential for conflict, in 
respect to producers of non-scarce products and those consumers who consume them 
without a payment. Consequently, intellectual property rights can be used to effectively 
manage or prevent such conflicts, and this contradicts Kinsella’s theory. 
 
Fist sale doctrine 
The U.S. Supreme Court in Kirtsaeng v. John Wiley & Sons, Inc. (2013) decided the 
question of whether importing books printed outside the USA and then selling them 
within the country constitutes a copyright violation. Wiley & Sons, Inc. accused 
Kirtsaeng of infringement of Wiley’s exclusive right to distribute goods made outside the 
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USA, and argued that that the first sale doctrine defence asserted by Kirtsaeng does not 
apply in this case.  Initially, the district court ruled in favour of Wiley, and the court of 
appeals affirmed the decision. However, the U.S. Supreme Court, upon accepting the 
petition for certiorari, issued the opinion that the first sale doctrine does apply in this 
case, and stated that if a copy has been lawfully sold, the exclusive rights to distribute the 
sold copy become “exhausted”. The Supreme Court’s opinion affirmed the applicability 
of the first sale doctrine, irrespective of a place or country of sale or distribution.  
Arguably, the court’s opinion is burdened by a major weakness. In spite of a worldwide 
debate, and a raging legal debate pertaining to digital goods, the court did not address the 
aspect of reselling digital goods. To further complicate the issue, a subsequent decision 
by Southern District Court of New York in Capitol Records, LLC v. ReDigi, Inc. (2013) 
made the first sale doctrine non-applicable to digital files, unless they are sold together 
with the storage medium. While it can be argued that the decision of Southern District 
Court of New York in Capitol Records, LLC v. ReDigi, Inc. (2013) contradicted the 
decision of the Supreme Court in respect to digital goods, a careful analysis of these 
decisions indicates that both decisions are consistent with the language of the U.S. 
Copyright Act (1976), even though they differ in the interpretation of the scope of the 
first sale doctrine. 
 
Ownership vs. licensing in the context of the first sale doctrine 
In an exploratory article, Downes (2013) comes to the conclusion that licensing, rather 
than a transfer of ownership, of digital goods is a more favourable business model for 
companies selling digital goods, as it prevents the existence of a secondary market. The 
great majority of licensing agreements do not vest in the licensee any ownership rights 
that could potentially be resold, but rather grant to the licensee a limited, non-
transferable usage right. Consequently, Kirtsaeng v. John Wiley & Sons, Inc. (2013) does 
not apply in such cases, as licenses are not acts of selling copies, and thus do not exhaust 
the exclusive rights of copyright owners to sell and distribute their works.  
While exploring the issue of the doctrine of the first sale in relation to digital goods 
stored in the cloud, Downes (2013) reviews business practices of ReDigi, Inc., and 
demonstrates their weakness in light of Capitol Records, LLC v. ReDigi, Inc. (2013). 
Downes (2013) also states that a carefully designed secondary market could potentially 
be profitable, and there is an interest in such a solution, as shown by the patent filings of 
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Amazon and Apple. In the closing statement, Downes (2013) concludes that for 
consumers, the benefits of licensing outweigh the benefits of ownership, due to the cost 
of storing, maintaining, and replacing the outmoded and inferior versions of digital 
content. The weakness of this conclusion lies in the fact that digital content is viewed by 
Downes (2013) as a mere representation of an abstract idea, and not as a commodity, 
which could potentially appreciate in value and lead to the development of an entire 
industry associated with trading, managing, investing, creating, and promoting such a 
commodity. 
 
Digital Millennium Copyright Act (1998) 
The Digital Millennium Copyright Act (DMCA, 1998) is a legislation of U.S. Congress 
aimed to supplement the U.S. Copyright Act (1976), implement international treaty 
obligations of the United States, and supplement U.S. Copyright Act by including rules 
of law related to Internet and digital content.  
The specific topics encompassed by DMCA included: prohibition of circumvention and 
disabling of digital rights management systems, regulating linking and redirecting to 
illegal or infringing content, passing penalties for Internet-related copyright 
infringement, regulating the process of serving and receiving infringement notices and 
counter-notices, introducing miscellaneous rules pertaining to possession and use of 
digital content by educational institutions and computer maintenance entities. The act 
also sets “safe harbor” laws, in regards to transmission of digital content, and exempts 
Internet service providers (ISPs) and their business partners from direct and indirect 
liability for the actions of their users, under stipulation that certain steps and measures 
are taken by the ISPs in cases where an alleged infringement is brought to ISPs’ 
attention, or is otherwise known. The exemption of ISPs from liability was a novel 
element of the legislation, which contributed to the rapid expansion of Internet services 
in the USA. Although passage of DMCA helped to harmonise operation of the Internet 
commerce, the act failed to address resale of second-hand digital goods, which would 
have pre-empted and potentially prevented numerous subsequent lawsuits.  
          
The opinion of U.S. Copyright Office on DMCA 
Upon enactment of the DMCA into law, the Congress directed U.S. Copyright Office to 
examine the effects of the amendments made by DMCA and its impact on the 
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development of electronic commerce. In its report to the Congress (DMCA Section 104 
Report, 2001), the U.S. Copyright Office addressed some of the issues omitted in the 
DMCA, and expressed its opinion regarding the relation of DMCA to the Copyright Act. 
The following comments are particularly relevant to the existence of secondary markets 
for digital goods: 
”To the extent that section 109 does not permit the transmission of copyrighted works, 
the right holders retain the exclusive right to restrict or prohibit such activity, thereby 
barring resales that compete with sales of new copies. Of course, a lawfully made and 
owned copy of a work on a floppy disk, Zip™ disk, CD-ROM or similar removable 
storage medium can easily be transferred by physical transfer of the item and that 
activity is within the current reach of section 109... In addition, judging from consumer 
trends today, there appears to be little or no evidence of desire on the part of consumers 
to engage in the kind of conduct — transmission and simultaneous deletion — that would 
be covered in a digital first sale doctrine...”  
Arguably the most important outcome of the report was the recommendation to the U.S. 
Congress against the expansion of the first sale doctrine to include copyrighted digital 
goods. This recommendation effectively strengthened the position of copyright owners, 
at the expense of consumers. 
 
Legal decisions regarding resale of software 
In 2012, the Court of Justice of the European Union (CJEU) issued a ruling pertaining to 
the resale of computer programs licensed for an unlimited period, lawfully acquired, and 
downloaded over the Internet. The case arose from an injunction obtained in the lower 
court by Oracle International Corp. against UsedSoft GmbH, based on a claim that 
UsedSoft GmbH infringes on Oracle’s exclusive right of reproduction of computer 
programs by reselling copies of pre-owned computer programs without the permission of 
the copyright holder. Upon the appeal to German Bundesgerichtshof (Federal Court of 
Justice), the case was eventually submitted for preliminary ruling to CJEU, which has 
ruled in favour of UsedSoft GmbH, and decided that:  
“ 1.  Article 4(2) of Directive 2009/24/EC of the European Parliament and of the 
Council of 23 April 2009 on the legal protection of computer programs must be 
interpreted as meaning that the right of distribution of a copy of a computer 
program is exhausted if the copyright holder who has authorised, even free of 
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charge, the downloading of that copy from the internet onto a data carrier has 
also conferred, in return for payment of a fee intended to enable him to obtain a 
remuneration corresponding to the economic value of the copy of the work of 
which he is the proprietor, a right to use that copy for an unlimited period. 
2. Articles 4(2) and 5(1) of Directive 2009/24 must be interpreted as meaning 
that, in the event of the resale of a user licence entailing the resale of a copy of a 
computer program downloaded from the copyright holder’s website, that licence 
having originally been granted by that rightholder to the first acquirer for an 
unlimited period in return for payment of a fee intended to enable the rightholder 
to obtain a remuneration corresponding to the economic value of that copy of his 
work, the second acquirer of the licence, as well as any subsequent acquirer of it, 
will be able to rely on the exhaustion of the distribution right under Article 4(2) 
of that directive, and hence be regarded as lawful acquirers of a copy of a 
computer program within the meaning of Article 5(1) of that directive and benefit 
from the right of reproduction provided for in that provision” (para. 89). 
Although the ruling of the CJEU has broken new ground in the interpretation of 
copyrights within the EU, the ruling does not provide a legal foundation for a broad 
secondary market for digital goods. Not only has the CJEU stated that “Directive 
2009/24, which concerns specifically the legal protection of computer programs, 
constitutes a lex specialis in relation to Directive 2001/29” (para. 56), but the impact of 
the ruling will also be further neutralised by software manufacturers through the selling 
of computer programs under limited period licenses, thus effectively diminishing the 
impact of the ruling which extends only to programs sold under licenses for “unlimited 
period” (para. 89). 
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A.2 ETX META-SPECIFICATIONS 
The meta-specifications presented in this document served as the initial high level guide, 
which was later used in devising detailed software specifications of the ETX, which are 
not included herein due to security concerns. The ETX is currently a part of a 
commercial project, and detailed software specifications could be used in a malicious 
manner by hackers or other hostile actors. 
 
A 2.1 META-SPECIFICATIONS FOR ETX PLATFORM 
1. Design guidelines 
The ETX shall be designed as a client-server system where remote clients, using 
computers connected via an electronic network, can access the ETX servers hosting the 
application and performing trading operations. The client side software shall be built as 
an interactive application, allowing users to place various types of orders, communicate 
with each other, interact through social pages, manage users’ accounts, view trading 
portfolios, submit new digital goods for trading, and perform a wide range of other e-
commerce tasks. The coding shall be performed in a programming language suitable for 
development of Internet applications. The server side application shall be built as model-
view-controller (MVC) framework, shall be hardware and OS agnostic, and able to run 
on either Linux or Windows servers. The requirement of scalability shall apply to 
software, as well as to hardware. The scaling considerations shall include modular 
design, non-affinity of software modules toward a specific server, and deployability on 
commodity hardware. While the database scaling shall initially be vertical in nature, 
appropriate design principles, whenever feasible, shall be taken under consideration for 
future horizontal scaling of the database. Whenever appropriate, pre-existing, open 
source software libraries may be used. A functional programming shall be used, rather 
than object oriented programming, to facilitate low level of code abstraction and system 
performance. The recommended languages for server side programming are PHP, C++, 
or Scala. 
 
2. Administration 
The ETX shall be equipped with an administrative interface and necessary facilities to 
manage and operate all aspects of the ETX’s operation. Specifically, the administrative 
facilities shall include the following: management of users and users’ rights, 
management of user’s access, management of content submission, management of 
media, management of communications, management of web servers, databases, 
backups, and other infrastructure facilities, management of DMCA notifications and 
responses, and management of trading, including voiding, halting, and reverting specific 
trades. 
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3. Automated task queue 
The tasks which are not feasible to be performed in real or near-real time shall be 
managed by an automated task execution queue (TEQ). The TEQ will be particularly 
suitable for executing trade orders, sending mass communications, performing backups, 
and scheduling various administrative tasks. The TEQ shall be seamlessly incorporated 
into the ETX’s code base and, if possible and feasible, shall be coded using the same 
programming language and standards as the core of the TEQ application. 
 
4. Database  
A relational database equipped with transaction support and atomicity, consistency, 
isolation, and durability (ACID) shall be used for data storage. The database shall be 
capable of supporting necessary data types used by the application. The database shall be 
equipped with a connection pooling, replication and automated backups. The choice of 
the database shall be dictated not only by data integrity features, but also by future needs 
for high availability and scaling. The database shall run on a centralised server until 
future scaling needs inform a distributed solution. The recommended choices for this 
application are PostgreSQL, Percona, or Oracle. 
 
5. DMCA 
Each copyrighted work featured on the ETX shall be equipped with DMCA facilities, 
allowing claimants to place DMCA notifications. Upon placement of a DMCA notice, 
the disputed work shall be suspended until a counter-notice is filed by the content 
uploader, or until the administration decides in favour of the content uploader. The 
DMCA facilities shall automatically generate necessary DMCA notifications and 
forward them by email to respective parties. 
 
6. Identity verification 
The identity of each member/creator submitting content for sale shall be verified by an 
automated identity verification system (IVS). The IVS shall be capable of verifying the 
accuracy of the key information submitted by the user, such as name, address, date of 
birth, phone number, and financial information needed for payment of royalties. In cases 
where the IVS cannot confirm the user’s identity, a human-assisted verification shall be 
performed. 
 
 
 
107 
7. Load Balancing 
The ETX infrastructure shall be capable to withstand high traffic and isolated server 
failures. To facilitate this requirement all web servers, application servers, and media 
conversion servers shall be hosted behind a load balancer. Whenever feasible, a direct 
server return (DSR) load balancer shall be used. The recommended choices for this 
application are Seesaw or Nginx. 
 
8. Mailing 
Apart from communication with the users via private messaging, the ETX shall be 
equipped with email facilities. The ETX shall be equipped with mailing functions, which 
should rely on ETX’s own mail server. The mail server shall be compliant with the 
Internet mail standards, specifically, RFC 5321, RFC 5322, MIME and POP3. 
Additionally, the mail server shall support domain key identified mail (DKIM) and 
sender policy framework (SPF). 
 
9. Media access and download 
The access to the media stored on the ETX shall be managed based on the user’s access 
permissions. The access to media facilities shall at all times be controlled via user 
authentication and access control routines, allowing access and acquisition of authorised 
content, and preventing the access and acquisition of unauthorised content. Upon 
verification of a user’s identity and usage rights to the content, the user shall be provided 
with necessary facilities to preview, sample, and download the content. The download 
links shall be unique, encrypted, and not reusable, to prevent sharing with unauthorised 
users. 
 
10. Media conversion and encoding 
The platform shall be designed to support the following major media formats: mp3, flac, 
mpg4, txt, rtf, pdf, jpg, png, gif. The selection of the aforementioned media formats was 
based on their functionality, file size, and popularity. To accommodate users who prefer 
different file formats, the ETX shall be equipped with a media conversion module to 
convert and encode uploaded media files into formats supported by the ETX. The 
recommended choices for this application are PHP for conversion of images, and 
FFmpeg for conversion of audio and video. The file formats selected for storage and 
display of literary content (txt, rtf, pdf) shall not be converted, as they are supported by 
most text editing platforms, and conversion of text files often produces formatting and 
layout problems.  
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11. Media storage and retrieval 
Media content shall be stored on a dedicated server optimised for fast file retrieval. The 
server shall be connected to the network via optical fiber, and shall have a sufficient data 
throughput to accommodate full utilisation of the WAN data feed. The file system shall 
be able to accommodate fast access time to a multi-million file media repository. The 
media storage server shall be equipped with a hardware RAID array featuring 
appropriate disk redundancy. The media storage server shall also be equipped with 
automated backup functions, to prevent a catastrophic content loss. The retrieval 
facilities of the storage server shall be organised in a manner allowing <100 ms access to 
the first byte of any stored media file. 
 
12. Media upload  
The ETX shall be equipped with media upload facilities operating in an asynchronous 
fashion. Specifically, the upload of media files shall take place by slicing the file to be 
uploaded into chunks, asynchronously uploading the chunks, and assembling them back 
into a file on the server. The entire process shall take place without any need for the 
user’s interaction, except for initiating the upload process. The upload facilities shall be 
compatible with all major browsers without a need for any browser extensions or 
dedicated software. 
 
13. Payments and payouts 
The ETX shall be equipped with functions facilitating making electronic payments and 
payouts. Specifically the payment and payout functions shall include payment gateway 
interfaces to Authorize.Net and PayPal. The payment and payout transactions shall be 
secured by SSL protocol, and shall comply with payment card industry (PCI) 
requirements and specifications. The ETX shall not store or otherwise retain credit card 
information, and instead such information shall be stored by the selected payment 
gateway in a secure data vault.  
 
14. Social networking 
The ETX shall be equipped with social networking facilities where users can showcase 
their work, collaborate, engage with fans and followers, exchange comments and ideas, 
vote and score specific works, and promote sales of their creative content. The social 
facilities shall be linked with the works listed on the ETX for sale, and users shall be able 
to traverse from ETX’s trading pages to social network, and vice versa. 
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15. Trading engine 
The trading engine shall be capable of executing buy and sell trades in a manner similar 
to that of NASDQ or NYSE. Specifically the trading engine shall operate as a first in 
first out (FIFO) queue, where the oldest matching trade orders are executed first and the 
newest matching trade orders are executed last. Each trade order shall be matched based 
on price, quantity, and additional limiting factors specified by a trader. The trading 
engine shall be asynchronous, and capable of executing multiple concurrent trade orders. 
The output of the trading engine shall be equipped with facilities to view the trades being 
executed in real time for troubleshooting purposes. In addition to matching and executing 
trades, the trading engine shall perform necessary accounting, updating and recording of 
the resulting data in the database. All trades shall be executed in a transactional manner. 
 
16. User communications & electronic messaging 
The user communications facilities shall enable users to communicate with each other 
via private messages and with the ETX’s support and administration via web forms. The 
messaging facilities shall include the necessary user interface to enter, edit and submit 
outgoing messages, as well as facilities to read, archive, and delete incoming messages. 
The messaging shall be secure and accessible only by authenticated users. The messages 
shall not be stored in a transactional database, and particularly shall not be stored in the 
database containing trading information. A separate database residing on a separate 
physical server shall be used for communications and messaging.  
 
17. User content submission  
The ETX shall facilitate the submission of content for sale, and users uploading the 
content shall be presented with a sequence of well-organised and logically succeeding 
web pages facilitating the content submission process, including: individual work 
information, edition information, copyright and authorship information, content usage 
rights and restrictions, price, quantity, resale limitations, and content upload interface. 
 
18. User interface 
The user interface shall accommodate all aspects of user’s interaction with the ETX and 
its administrative staff. The user interface shall be web-based and graphical in nature, 
and shall allow the remote user to perform the following functions: creating and 
administering user’s account, logging-in, logging-out,  viewing media content, sampling 
media content, placing confirming and executing trades, uploading content for sale, 
specifying terms of initial sale and subsequent resale, inputting and managing personal 
data, and other data needed for lawful trading of copyrighted content, uploading and 
downloading files, placing DMCA notices, communicating with other members, and 
creating, editing, and managing display pages containing user’s works of authorship and 
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user’s social information. To accommodate seamless display on various devices, a 
responsive design shall be used for coding of user interface layouts. 
 
19. Web servers 
Each web server shall be capable of serving a minimum of 1000 requests per second for 
dynamic content, and 4000 requests per second for static content (excluding media 
downloads). In addition to serving HTML, each web server shall have the necessary 
modules to accommodate media streaming, caching, session management, upload, 
download, access control, security, and data presentation. Multiple web servers shall be 
used together with load balancer to accommodate the necessary traffic. The 
recommended choices for web servers are Nginx or Apache, and for load balancing an 
open source, Linux-based load balancer shall be used. 
